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A2SITHKOPOMETRY 

ALE§ HRDLldEA 

INTRODUCTION 

D^nUion: Anihropometry may perhaps be most simply and com- 
prehensivety defined as the conventional art or system of measuring 
the humiut body and its parts. The systems of measuring the skull 
and the skeleton are known separately as erantometry and osteometry, 
but these terms are frequently merged with that of anthropometry; 
thus we speak only of anthropometric inBtniments, anthropometric 
methods anthropometric laboratories. 

Objed: The object of anthropometry is to supplement visual ob- 
servation, which is always more or less limited and uncertain, by ac- 
curate mechanical determinations. The ideal function of anthropom- 
etry would be the comjdete elimination of personal bias, and the 
furnishing of absolutely correct data on such dimensions of the body, 
organs, or skeleton, aa might be of importance to those who are to 
use the measurements. Tliis ideal is not attainable to a perfection, 
but it is the highest duty for every worker to strive for as close ap- 
proach to it aa may be in his power. 

Divemiy: Anthropometry in general is not and may never be one 
uniform system. It is a handmaid to various classes of workers who 
have diffeient objects in view, and measurements that are indispens- 
able to one may be of no concern to another. 

Measurements of the body were b^un and are used by the artisan, 
and by the artist, the object of the one being a proper "fit*' and that 
of the other a correct or artistically superior production. They were 
and are emplojred in recruiting armies, with the aim of eliminating 
the inferiors. They are used to some extent by medical men and 
dentists, to assist them in reaching diagnosis or tracing improvement 
in their patients. They enter largely into the modem systems of col- 
lege and other gsrmnastics, and lately also into those of the popular 
baby studies. Certain measurements {day important rAle in crimino- 
logical and medico4egal identification. FinaUy, we have measure- 
ments that have become invaluable aids to scientific research in physi- 
ology, anatomy and especially anthropology. 
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To Bummarue, meaBurements od thehuman body or ite parts aie 
practiced for: 

1. Industrial purpoeea; 

2. Regulation of art; 

3. ^lilitary selection; 

4. Medical, surgical, and dental purposes; 

5. Detection of bodily defects and their correction in gjmuiastics; 

6. Criminal and other identification; 

7. Eugenic purposes; and for 

8. Scientific investigation. 

As a result of the multiple applications of body measurements, there 
have beconte differentiated, aside from the industrial and artistic 
ssrstems which are of little interest to us in this connection, the mili- 
tary, criminological, and also clinical and eugenic anthropometry, 
besides that used for strictly scientific research and more particularly 
for anthropolt^cal purposes. As to the last named, were it not for 
the seeming alliteration of the two words, the term Antkropological 
anthropometry would be of real utility. 

The diversity of measurements in the various above named branches 
of activities is a Intimate necessity. Regrettably, this diversity ex- 
tends also more or less to instruments and methods, which makes a 
free interutilization of the obtained data difficult if not impossible. 
Tliere is a great loss of effort, and even the most closely related of the 
above branches remun more or less strangers to each other. One 
of the foremost aims of all those interested in anthropometry in the 
broader sense should be a general unification of instrumenta and meth- 
ods, as far as this may be practicable. 

Antkropohny: The present treatise is devoted to measurements used 
in anthropolc^y. The aim of anthropological measurements is not to 
replace, but supidement visual and other observations, or give them 
more precision. 

Variety cff Meoiurementi: There are none except natural limits to 
the number or variety of measurements that can be legitimately prac- 
ticed on the human body or its remains. Moreover, every measure- 
ment or set of such, if carefully secured on sufficient numbers of indi- 
viduals representing different human groups, will be of some value. 
But some of the measurements were early seen to be of greater gen- 
eral interest or importance than others, came into universal use, were 
properly regulated, and constitute to-day the anthropological stb- 
TEU OP AKTHBOPOHXTBT. This system, however, though rigid in 
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esBeDtials, has do definite limitfl, and is subject to such changes as may 
in the course of time be found advisable. 

In the development of the system it was soon found that diversity 
of method was very prejudicial to progress, which led to attempts at 
regulation of the methods and instruments by schools, by national, 
and finally by international agreements. Unfortunately, the earlier 
agreements conflicted, in consequence of which a great deal of work 
was loet. Up to the Franco-Pruseian war of 1870, the system of Broca 
or the French school was almost universal ; after the war, however, the 
rapidly growing tendency in Germany for individualism did not spare 
anthropometry. In 1S74 the first proposals in this direction were 
made by Prof. Ihering to the Congress of the German anthropol<^cal 
societies. In 1877 a Craniometric Conference was held on this sub- 
ject at Munich, and still another took place in 1880 in Berlin. The 
outcome of the deUberations at these conferences was a scheme drawn 
up by ProfesBors Kollman, Ranke, and Tirchow, which was submitted 
for consideration to the 13th General Congress of the German Anthro- 
pological Society, held at Frankfort-on-Main in 1882. The scheme 
was adopted and designated as the "Frankfort Agreement." ' It intro- 
duced new nomenclature and other modifications, with unfortunate 
results. Henceforth there were the " French School " and the " Ger- 
man School " of anthropometry. But the new system did not pre- 
vail and the need of an international unification of methods b^an to 
be felt. 

One of the first attempts at an international unification of anthro- 
pometric measurements was made in the early 90*8 in Paris, by Dr. 
R. Collignon.* The effort was made in connection with certain an- 
thropometric studies planned by him at that time, and consisted in 
his sending to various anthropologists of prominence in as well as out- 
side of France ceriiun propositions, with a request for their critique 
and opinion. The effort, while favored in France, remained that of 
an individual, and led to nothing definite. 

A much more promising, yet in the end quite as fruitless effort for 
unification of anthropometric methods was made at the occasion of 
the Twelfth International Congress of Prehistoric Anthropology and 
Archeology, held in August of 1892, at Moscow. Two commissionB 

' GfttaoD, J. G. The Frankfort Craniometrio Agreement, with Critical Remarica 
thereon. /. AnOirop. Imt. Or. Biil. A Ire., 1SS6, XIT, 64-83. 

• CoQignon, R, Project d'antente intematioiude au sujet des recherches antbro- 
pomAriquea dana lee oonseils de revisioQ. fiufi. Soc. Anthrop. Parit, 1892, xm, 
186-8. 
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were appointed for tlie ptupoae (see p. 6), but they accomplished 
nothing subetantial. The interest in the subject was however well 
aroused by this time, and the anthropol<^jste meeting in 1906 with 
the XlUth International Congress of Prehistoric Anthropology and 
Archeology in Monaco, undertook seriously and in a large measure 
successfully the formation of an International Agreement on Anthro- 
pometry. The work thus auspiciously begun was continued by the 
anthropologists meeting with the XlVth Congress, in 1912, at Geneva. 
The task thus undertaken is not yet finished; but what has been done 
furnishes a sound and large nucleus for further developments. At the 
occauon of the XVIIIth Intematicoial Coi^ress of Americanists, at 
London, in 1912, foundations were laid for the formation of an inter- 
national association of anthropol<^ists,' and one of the eesential 
features of such an association must be a permanent International 
Anthropometric Board, which will deal with all questions relating 
to the harmonisation of anthropometric methods, instruments, and 
procedures. 

The results in anthropometric unification thus far attained are em- 
bodied in two reports, pubUshed originally in French in 1906, and in 
the French, Ehij^dsh and German in 1912. As these agreements are 
of fundamental importance to every worker in physical anthropology, 
and as they are not as readily available as desirable, they will be here 
republished. In translating the French report of 1906 there were 
found a ntmiber of points which needed a few words of exi^anatioQ 
and this report, therefore, is annotated. 



THE INTERNATIONAL AGREEMENT FOR THE UNIFI- 
CATION OF CRANIOMETRIC AND CEPHALO- 
METRIC MEASUREMENTS 

BircwT or thb Couiibsiok Apfoihtbd bt tbx Xin Intzbhatiohil CoKcmus 

or PBunsiouo AMTRfiOPOLoar Am Ascbboloot, at Monaco, 

1906 

Bt Dr. G, FAPnj.Aiiur, Bkpobtbr or tei CoiaaBnoH 

Tr»Mi>tad Ina Di. Fv>illulfi npcrt In VJHattapiio^ WH, XVO. 6a»-STS, bj A. B. 

On the motion of MM. Hamy, Papillault and Vemeau, the Organ- 
ising Committee of the Xlllth International Congress of Prehistoric 

> 8m Mnntt, R. R. Rqxatof an IntCTPatiwKJ Confeienoe, etc. Froe. XViUth 
bitcm. Cong. Amer., London, 1913, t, I.XXXVI. 
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Anthropology and Archeology had included among the questions a 
consideration of which by the membeis of the Congreea was regarded 
as of the greatest importance, the subject of unification of anthropo- 
logical measuremente. 

At the opening session of the Congress, which took place at Monaco 
on the 16th day of April, 1906, Professor Homy, as President, called 
attention to the urgent need of an international agreement on anthro- 
pometric technique. But he also called attention to the almost in- 
surmountable difficulties which would be met with if the numerous 
measurements which had been employed to date were to be examined 
in the open session of the Congress, and to the consequent necessity, 
if satisfactory results were to be obtained, of appointing a Commission 
which would specially occupy itself with the subject during the time 
of the session and at the last meeting of the Congress present some 
project of unification for approval by the Congress. 

This proposition was adopted, and the commission was named imme- 
diately, comprising the following: 

Oiuffrida-Rufffferi, Secretary of the Anthropological Society and As- 
sistant to the Chair of Anthropology, Borne; 

Homy, Professor of Anthropol<^y at the Museum of Natural His- 
tory, and member of the Institute, Paris; 

Bent, Professor of Ethnolc^ at the £k»!e d' Anthropologic, and 
former President of the Anthropolt^cal Society, Paris; 

lAtaauer, President of the Anthropological Society, Berlin; 

von Lutehan, Professor of Anthropology, University of Berlin ; 

PapiQauZt, Assistant Director in the Laboratory of Anthropology of 
the £cole des Hautes-fltudes, and Professor at the £)cole d'Anthro- 
pologie, Paris; 

Pittard, Private Docent at the University of Geneva; 

Poai, one of the Professors of the Faculty of Medicine and former 
president of the Anthropological Society, Paris; 

Sergi, Professor of Anthropology and Director of the Anthropolog' 
ical Institute, Rome; 

Verneau, Assistant to the Chair of Anthropology, at the Museum of 
Natural History and Temporary Professor at the ficole d'Anthropol- 
<^e, Paris ; and 

Waldeyer, Professor of Anatomy, and permanent Secretary of the 
Academy of Sciences, Beriin. 

The CoQunission met immediately after its nomination to elect its 
officers and arrange the program td its activities. Professor Waldeyer 
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waa chosen President, Professor Se^ Vice-Piesident, and Dr. Paiull- 
ault Secretary and Reporter. 

Dr. Paiullault read a letter which he bad received from M. Chantre, 
in reply to the demand which he [Dr. Paiullaiilt] had made for his 
[M. Chantre's] report on the efforts for the unification of anthropolog- 
ical meaautementa undertaken by the International Congress of An- 
thropology of Moscow. The main part read as foUows: 

" I have been, in fact, charged with mich a report at the Congress of 
Moscow for the Congress of Paris. But as the quest on [of unification 
of anthropological measurements] had not been made a part of the 
regular program at the Moscow meeting, Professor Virchow, Chairman 
of the International Commission of Craniometry, in accord with some 
of our colleagues, asked that the said report should not be presented 
until at the followii^ [Paris] session." 

In M. Chantre's report on anthropology at the Moscow congress, 
we read that two Commissions were named for the purpose of unify- 
ing anthropological measurements. They were: 

1. The ArUhTopometric CommUaion, appointed following a commu- 
nication by M. ZograS on "Anthropometric Methods as Practiced in 
Russia, and on the Necessity of Forming an International Agreement 
for Anthropometric Research." This commission was to "endeavor 
to unify as far as possible the methods of anthropometric observa- 
tions," and to report at the next session. It was composed of MM. 
Anoutchine, Bogdanoff, Chantre, KoUmui, Malieff, Sei^, Tikhom- 
iroff, Virchow, and Zograff. M. Bc^anoff was elected its President 
and M. Zograff the Secretary and Reporter. The headquarters of the 
commission were with the Imperial Society of Natural Sciences and 
Anthropology of Moscow. 

2. The Crtmiametric ComnvUsion. On the motion of Professor Koll- 
man of Basle the Congress named also a commission to revise the Con- 
vention of Frankfort, with the object of securing for anthropology an 
international system of craniometric measurements. This commis- 
sion consisted of MM. Anoutchine, Bogdanoff, Chantre, KoUman, 
Malieflt, 8e^, Virchow, and Zograff. Professor Virohow was elected 
its President, Professor Anoutchine its Secretary-Reporter. 

The letter from M. Chantre shows further that neither of these 
commissioDB has reached any appreciable results. The Anthropo- 
metric Commission, it seems, has never met; while the Craniometric 
Commission held only two meetings during the session of Moscow, 
without reaching any ageement. 
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M. FapiUautt insistB on the Decesaity of the present Commission 
meeting at least twice a day durii^ the entire session, in order to sub- 
ject the various techniques actually employed in anthropometry to a 
Berious revision and to reach an agreement. The matter is urgent. 
The Frankfort agreement has been abandoned by most of the German 
acientiate themselves, and the French method is no longer uniform. 
At Paris the disciples of Broca retain perhaps the illusion of still fol- 
lowing a tmiform technique, but a little inquiry shows divergencies 
which tender all comparison of the results of some of their measurements 
quite incorrect. The school of every country presents probably diver- 
gencies of method among its different members which equal and even 
exceed those that separate it from other schools. This simple state- 
ment should banish from our debates all motives that may be foreign 
to science. None of ua would endeavor to defend a national tradition 
which has proved incapable of preserving a unity of doctrine, and such 
a tradition in fact exists no more. In its selection of a technique the 
commission should be guided solely by fitness, simpUcity, precision, 
and the biological value of the various measurements. 

On the motion of Professor Waldeyer the commission decided to 
limit its activities to the measurements of the head [and skull] which 
are so numerous as to claim all the time that might be at the disposal 
of the Commission. Every measurement which has gained even a 
limited us^e, tc^ther with the principal variations in its technique, 
should be submitted by the Secretary for revision to the Conmiission. 
In every case where an ^^reement will be reached, the Secretary shall 
edit the definition and technique of the measurement in question be- 
tween the sessions of the Commission, and submit the text for the 
approval of the latter. 

The Commission terminated its work Saturday, April 21, and the 
Secretary announced to the Congress that the report was ready in a 
neighboring room where it could be freely consulted. At the same 
time be offered to give the members of the Congress whatever explan- 
ations might be found necessary. At the end of this day's session, 
the report in its final form was presented to the Congress by the Presi- 
dent, and received a urumimoue approval. It here follows: 

PSOJKCT or AM iMTUtMATlONAI. AuttBlHEMT ON CRiXlOUBTBIQ AMD CbPOAIiO- 
wPBtn MBASUBEliZNTS 

Preliminary remarks: The Conmiission classed as optifmal certain 
measurements which appear interesting, but concerning which the 
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ConuniBsion doea not possess sufficient details which would pennit it 
to fully gauge their importance and advise their regular employment. 
In cases of this nature the Commission has contented itself with a 
statement concerning the technique of the respective measurements, 
without giving advice as to their use. 

In connection with each measurement is given an indication as to 
the instrument which should be employed. The abbreviations are as 
follows: 

G-ir> — compos gUariire, the sliding compass; 

e-e. — compos d'tpaisseur, the spreading compass; 

m.t. — ^metric tape. This should be made of deddedly pliant mate- 
rial, but without possessing in the least degree the quality of stretching. 
Slightly starched cloth is of the best; and frequent testing of the tape 
by a metal standard is indispensable. 

I. Cbakioutbt 

A. IBM SXUUi 

1. Jtfoxtmum lenglh t4 ihe sJbuU or {rreo/est mtiero-posterior diameter; c.e. 
TtoB is the maximum glabello^occipital diameter of the vault.' 
Landmarks: Anteriorly — the most prominent point of the glabella; 

posteriorly — ^the most prominent point on the occiput as shown by 
the miLTiTniitn detenuinable spread of the branches of the compass. 

2. The Jniac antero-po^erior diameter (optional) ; c.e. 
Taken in the sagittal and median plane of the vault. 
Landmarks: Anterioriy — ^tiie moat prominent point of the glabella; 

posteriorly — the inion, the individual peculiarities of which should be 
discounted.* 

3. The maximum breadth of the vavit, or the greatest transverse diameter; 

e.e. 

This is the greatest horizontal and transverse diameter which can 
be found on the vault by the spreading compass. 

Landmm^ks: Determined solely by the maximum breadth of the 
skull above the supra-mastoid and zygomatic crests. 

(■ The French text reads: "Ceet le plus gnod dumMfe dans le plan sagittal et 
median du cr&ne." Hub definition is somewhftt erroneoua, for it seema to direct 
that the meaeurement be tftken to ft pcunt in the median line of the ekuU, irtiile a 
little further on this point is defined as "le point le plus saillant du sus-ocdpitftl donn6 
par le muTimiini d'feftrtemeiit du branches du con^MS." As a matter of fact the 
pcunt of "'"i'"""' distaaoe from the tfabeUa is seldom strictly in the median line 
<rf the occipital, even in obeolutely normal ^edmens. llie correct definition shouU 
read as siven above. A. H. 

' "dont lea Tari£t£s individuellea devront 6tre Mt^es." 
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4. HeiQhts <4 ^ vavU: 

(a) The basHo-bref/malic height; c.e. 

Landmarka: Inferiorly — the basion, or median point of the anterior 
border of the foramen magnum (avoiding the ezostoeefl that ate some- 




Pio. 1 



times found at this place); Buperioriy— the bregma, or median point 
of the coronal BUture. 

(b) Avrieulo-bregmatic height (H, fig. 1).> 

Tikis is the distance between the bregma and a line coimectuig the 
superior borders of the auditory meatus. 

Landmarks: Inferiorly — the point where the imaginary line uniting 
the superior borders of the two meatiia auditoriiu intersects the median 
part of the skull; superioriy — the bregma. 

5. The nnaUeel frontal breadth or minimum frontal diameter, e.g. 

This is the shortest horizontal diameter between the two temporal 
crests on the frontal bone. 

6. The maximum frontal breadth or maximum frontal diameter; eg. 
This is the latest horizontal diameter of the frontal squama (the 

bistephanic diameter of Broca is abandoned). 

7. Maximum bimaatoideal diameter (m.m. fig. 2); e.e. 
Landmarks: The external surface of each mastoid process at the 

level of the center of the meatus auditorius. At this level search with 
the spreading compass for the maximum diameter. 

8. The maximum hizygomatie diameter; eg. 

Landmarks: The most widely separated points on the external sur- 
face of the zygomatic arches. The object is to find the greatest diam- 
eter. 
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9. The naao-baailar (Hamper; c.e. 

Landmarks: Anteriorly— the naaion, or median point of the naso- 
frontal Butuie; poeterioriy — ^the basion. 

10. The batio-abw^ar diameter; eg. 

LandmarkB: Anteriorly — the alveolar point, or median point of the 
anterior border of the alveolar arch; posteriorly — the basion. 

11. The nagion^metUon diameter; eg. 

LandmorJbs: Above — the naaion; below — the inferior border of the 
lower jaw, in the median plane. 

The mandibula to be in place, the jaws brought in apposition, the 
condition of the teeth [in relation to wear, especially] to be noted. 

12. The tMuo-dheolar diam^er* eg. 

Landmarke: Superiorly — ^the nasion; inferiorly — the lowest point 
of the alveolar border between the two median upper incisors. 

13. Nasal heigU; e.g. (N E fig. 3). 

Landmarks; Superiorly — ^the nasion; inferioriy the middle of a line 
connecting the lowest points of the two nasal fossae. 

If instead of the border there is a gutter, measure to the level of 
the floor of the nasal fossae [i. e., to the upper limiting line of the 
gutters]. 

' Hw facial indai is expreBaed hj the following formula: 
Naao-alveolar diameter X lOQ 
muTimiiin biiygomatic diameter 
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14. Breadtit <^ the ruual cavity; eg. 

Landmarks: The lateral borders of the nasal aperture. Find with 
the compass the greatest diameter of the aperture in horizontal line. 

15. Inter-orbibU breadih; e.g. 

Landmarks: Bilaterally — the point where the posterior lacrymal 
crest meets the inferior border of the frontal. 

16. Orbitdt breadth. 

Ltmdmarks: Mesially — the dacryon, or point of meeting of the su- 
tures formed by the frontal, the lacrymal, and the ascending part of 
the superior maxillary bones ; 

(If the dacryon is obliterated, or in an abnormal situation, take the 
point where the posterior lacrymal crest meets the inferior broder of 
the frontal] ; 

DistaUy — ^the external border of the orbit, at the point where the 
transverse axis of the orbit meets the border, and parallel as far as 
possible to the superior and inferior borders. 

17. Orbital height; eg. 

Landmarks: The superior and inferior borders of the orbit, avoid- 
ing the superior and inferior notches, when they exist. Take the max- 
imum distance between the two borders along an axis perpendicular 
to the preceding measurement [orbital breadth]. 




18. (a) Breadth of the upper abieolar border; e.g. 

Landmarks: Tlie external surface of the alveolar border, on each 
side. 
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If there are any exostoses on the border they are to be avoided by 
placing the points of the instrument above the same. The measure- 
ment to be taken is the maximum transverse separation of the alveolar 
borders. 

(b) Length of the ahieolar arch; eg. (F, fig. 4). 

Landmarks: Anteriorly — the anterior surfape of the alveolar border 
between the two median incisors; posteriorly — the middle of a trans- 
verse line connecting the posterior extremities of the alveolar border. 

[This transverse line is obtained easily by placing a wire as deep as 
possible on each side in the notch which separates the alveolar border 
from the pterygoid process.]* 
Id. The bony palate: eg. (optional). 

(a) Length qf the palate (L, fig. 4). 

Ltmdmtarkt: Anteriorly — ^the median point of a line tangent to the 
posterior alveolar border of the nkedian incisors; posterioriy — the me- 
dian point of a transverse line connecting the most anterior pointe of 
the notches in the posterior bonier of the palate. 

(6) Breadth of the paiate. 

Instance between the [internal] alveolar borders between the seo- 
ond molars. 

20. Orbito-aheolar haght; e.g. (optional). 

The minimiim distance between the lower border of the orbit and 
the alveolar border. 

21. Foramen magnvm; eg. 

(a) Length. 

LaTidmarht: Aoterioriy — the basion ; posteriorly — ^the opisthion, or 
median point of the posterior border. 

(b) Breadik. 

Landmarkt: Points of maximum separation, in transverse line, of 
the lateral borders of the foramen. 

22. Sagittal arc of the vault; m.t. 

Landmarke: Anteriorly — the nasion; posteriorly — ^the oiusthion. 
Intermediary: Apply tape to the suriace of the vault along the s^- 
ittal line. 

The arc is divisible into three principal parts which should be re- 
corded separately and which correspond to the three bones composing 
the vault, namely the frontal, parietal and occipital. 
« lite iiiazill(>«lveolAr index wiB be: 

M^Tiiiiiiiii breadth of the alveolai' border X 100 
length of the alveobr uch 
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[This Bubdiviaion is not seldom vitiated by the presence of inter- 
collated bones, especially at lambda.] 

23. Trananerw arc; m.i. 

Landmarks: Meaam« from the most prominent ptnnt on each sygo- 
matic crest, directly above the meatus; the tape to be applied trans- 
versely over the vault in such a way that it wiil pass over the bregma 
and connect the two preceding points. 
(6) Circumference, or Horizontal Are; m.t. 

Lcmdmarka: Anterioriy — above the supraorbital ridges ; posteriorly 
— over the upper portion of the occipital, so as to obtain the maximum 
measurement; caie necessary that the level of the tape is the same on 
both sides. 

24. Capacitji- 

Without making a selection from the different methods and while 
rec<^;msing the value of the method of Broca, the commission advises 
that there should always be at hand standards or skulls of control, of 
considerably differing capacities, with which the exactness of the in- 
dividual procedure should be verified; the commission also advises, 
however, the utilisation as far as it may be poesible of the direct meas- 
urement of cranifd capacity by water with a rubber bag' or con- 
tuner. 

B. UIWBB JAW 

f 25. Bieondylar breadth; eg. 

Landmarks: The moet external points on each condyle; the separ- 
ation of these points constitutes the measurement. 

26. The bigoniae breadth; e.g. 

Laadmarka: The gonions, or points of the angles formed by the as- 
cending branches with the body of the lower jaw. 

The separation of the angles is measured by applying the compass 
to their external surface. 

27. Length \i. e., height] of the aeeendtng branch; eg. 

Landmarke: Superiorly — the uppermost point of the condyle;* in- 
feriorly — the gonion; but as frequently it is very difficult to determine 
this point, it is best to take the intersection of the lines prolonging the 
inferior and posterior borders of the bone. 

* Tlie French otiginal bkjb "bord Buperieur da oond^Ie," which doubUeas mMtna 
tLe tramsncee ridge of tLe eondjle on which the oppcnnoBt point is gensmlly 
located. See iIIuatnti<Mi. 
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Hk measatement ia obtained by pennHting the lower jaw to rest 
oa he infericv border, and ptacing the rod of the sliding compass along 
the postexicnr border. 




Fis. S Via. 6 

2S. Breadth ttf Ou aaeending ramu»; eg. 

(a) Minimum breadth (m, fig. 6) : The minimum distance between 
the anterior and poeterior borders of the ramus. 

(b) Maximum breadth (M, fig. 6) (optionat). 

Landnuwka: Anterioiiy — the most prominent point on the anterior 
border of the coronoid process; posteriorly — the farthest point on the 
posterior border of the bone.* 

The measurement ia obtained by applying one of the branches of 
the sliding compass tangently to the posterior border of the lower 
jaw, and bringing the other branch in contact with the anterior border 
of the coronoid process. 

29. Beisht of the tymphytis; e.g. 

Landmarka: In the median [daoe: superiorly — the highest point of 
the alveolar border [bet. the median incisors]; inferiorly — the inferior 
border of the symphysis. 

Measure the actuid distance between the two points, not in pro- 
jection. 

30. HHght <^ Ihe body t^ Ike lower jaw; eg. 

The same technique, but the measurement is taken in a vertical 
plane, between the first and the second molars. 

* Beallr, aa well teea from the illuBteatioii, the liiie ctoneoting tiie most poeterior 
point of the ooodyle and the point of the angle (^ the jaw. Tr. 
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31. Manmum thidmen of the body ef the hnoer jaw (optional). 

The muTrimiim separation of the internal and external Buifaoee of 
the bone in the plane between the first and eecfrnd molaiB. 

32. Mandihular angle. 

The angle between the posterior and inferior borders of the bone. 
To be measured by Broca's goniomHre and according to the tech- 
nique advised by that author. 



1. Maximum length of the head, or the maximum anttro^potierior d£> 

ameter;'' e.e. 
The same technique to be followed as on the skull; do not press.' 

2. The maximum breadth of the head or moitmum lateral dieaneter; e.e. 
Same technique as on the skull. 

3. Heighlpf the head (head erect). Instrument: The anthropometric 

square. 
LandmiOrks: Superiorly — ^the vertex; inferiorly — ^the superior bor^ 
der of the auditory opening, which ordinarily corresponds (but the 
point should always be verified) to the parts of the notch between the 
tragus and helix.* 

4. The minimum frorOal hreadih; e.e. 
Same technique as on the skull. 

6. Maximum bima^aidtd diameter; ce. 

Same technique as on the skull, the observer standing behind the 
subject. 

6. Maximwn bttygomatic diameter; e^. 

Same teohnique as on the skull. The mATimiim should be seuched 
for with care, for it is often located more posteriorly than one would 
expect. 

7. Bigoniae diameter; e.e. 

Same technique as on the skeleton. The fleshy parts of the mas- 
seteis are to be avoided. 

* In ttB meaBUTementB on the living taken wiUi the apreading compow it is in- 
dispensiJalB to Bearch for the greateet spread of the brancheB, then fix the UMtx in 
th^ poaition with the screw and replace them over adjoining parte to verify if 
the apnad has really been maiimHtn. [If proper care be taken the aiAward fi» 
aUon <d the bianohea by the eorew ie not neceeeary. TV.] 

* A moderate amount of preasure is of coiine iiiiiiiiiiiij ; tike inatnietion ia di- 
rected agNnat hard prcMure. Tr. 

* Hie height from the middle of tbe line o(Rineotiiig the floor of tlw eztenial audi- 
tory canals, to bregma is now mon in vogoe. See p. 04. Tr, 
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8. Height of he face, total; eg. (optional).'" 

Landmarkt: In median plane, Buperiorly— the hair line; inferioriy 
— the inferior border of the lower jaw. A slight pressure is to be used, 
to discount the soft parts. 

9. Mentonrnanon diameter; c-g^ 

Same technique as on the skull, and using slight pressure, as with 
preceding measurement. 

Look for the nasion by passing the nail aloi^ the ndge of the nose 
until it encounters a digfat ridge which is formed by the inferior 
border of the frontal [or the depressioo of the nasion itself]. 

10. The naso-buceal diamtier; e.g. 

Landmarkain the median plsne: Superiorly — the nasion; inferioriy 
— ^the line between the lips. 

11. The naao-aheolar diameter; eg. 

Same technique as on the skull. It is always easily possible to turn 
the lips up so that the free border of the gums can be seen. 

12. Height of the noae; e.g. 

Landmm^ka: Superiorly — the nasion; inferioriy — ^the nasal septum 
where it joins the upper Up. Do not press. 




Pio. 7 
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13. Breadth of the nose; eg. 

Landmarks: The external surface of the alae of the nose. The max- 
immn breadth to be determined without the exertion of any pressure. 

14. Prominence of the ttose at its base [i. e., length or height of the sep- 

tum] (fig. 7). 

Landmarks: Anteriorly — the most prominent part of the point of 
the nose; posteriorly — the point where the septum is intersected by a 
transverse line joining the deepest points of the two naso-labif^ fur- 
rows. 

* Can be mam readily taken with the opreading oonqwoB. Tr. 
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To take this distance the two landmarks should be well exposed [by 
bending the head well backward]; use instrument appropriate for the 
purpose. 

15. External bipalpebral breadth; e.g. (E, fig. 8). 

Landmtsrka: The external angle of each palpebral fissure, deeply, 
where the lines touch the eyeball. 

With the eyes of the subject wide open and the -visual axis fixed 
slightly above the horizon, the two points are approached by the 
branches of the compass supported on the cheeks of the subject. 

16. The internal palpebral breadth; c. g. (I, fig. 8). 

Landmarka: The internal ai^e of each eye, without regard to the 
caruncula. 

17. Breadth of the mtmth; eg. 

Landmarlu: The commissures of the lips [angles of the mouth], at 
the point where the mucous membrane joins the skin. He distance 
to be taken while the mouth is in its medium position [i. «., naturally 
closed without tension]. 

18. Bilabial height; eg. 

Landmarka: Superiorly — ^the uppermost points on the curves of the 
arc of the upper lip; inferiorly — the lowermost point on the curve of 
the lower lip. 

The rod of the compass should be held vertically, its branches tan- 
gent to the summits of the curves. 

19. Theear.^^ 

(a) Length, maximum; eg. (fig. 9, line designated). 
Landmarka: Superiorly — the highest point on the border of the 

helix; inferiorly — ^the lowermost point on the lobule. 

The rod of the compass should be held parallel to the long axis of 
the ear with its branches tangent to the points indicated ; use no pres- 
sure. 

(b) Lertgth <^ the aaHlaginoua em- (fig. 8, interrupted line). 
Landmarke: Above — as with preceding; below — ^the inferior border 

is the cartilaginous concha. 

The compass is to be applied as in the preceding measurement, but 
the lobule is slightly preyed backward with the lower branch of the 
instrument, in order to include no more than the cartilaginous part. 

" Meaauiement of the left ear is to be piefened as much mora handy than that 
fo the right. Tr. 
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(c) Breadth. 

Instance between two lines parallel to the long axis of the ear, one 
of these lines being tangent to the anterior, the other to the posterior 
bonier of the helix. 

The above outlined technique of each of the measurements was, after 
a discuseion, unanimously adopted. 



President, Waij>etbb. ^ce Presideiit, G. Bbrol 

MembeiB of the CommiRdim: Qnjrmnti. Rvooebi; E. T, Haht; O. HektI; Lib- 

SAiTut; Von Lubcbam; Pitta«d; Pom; Vkbnkah. 
O. PA7iLLAOi/r, Reporter. 
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Sbcroii I. Introdnotaon 61 

Shchoh n. Qenentl ptiaa/plm 63 

Sbcroii m. Detailed definitiona of the meuiiTeiDraita ai^noTied by the Com- 

miaeioii ""1 the Congren 63 

SBCnoN IT. Additional resolutiona paiwed by the CommisBioii and the C(»i- 

sreflB 67 

Ite IimBNATIOITAL A qiWBintN T VCR THB UnITICATION Or AHTHSOrOHBimiO 
MKABUKUONTe TO BB MadB on THB LiVUlQ SUBJBCT 

I. INTBODCCnON 

During the International CTongress of Prehiatoric Anthropology and 
Archeo'ogy, held at Geneva from the Qth to the 12th September, 1912, 
an International Commission was appointed in order to determine the 
unification of anthropological measurements to be made on the living 
subject. The meetings had thua as their object, that of supplementing 
tiie work accomplished during the Congress held at Monaco in 1006, 
when the unification of craniometric and cephalometric measurements 
was achieved.' 

The Commissioa which met at Geneva included the following mem- 
bers of the C>>ngress: 

> The Anthropplogical Laboratory of tbe DniverBty, Nenr Muaeums, CfunbridcB. 
Oct. 30, 1912. 

■ lotomational Congren of Pnhistoiio Anthnqtology and Arehaeokvy, ScMJon 
zm, MoBMO, 1906, Tome n, pp. 377-394. 
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Messrs. Chanthb (France). 

CzEKANOWSKi (Russia). 

DucKWOBTH (Great Britain). 

FnASBETTO (Italy). 

GiUFFBiDA-RuoaEBi (Italy). 

GoDiH (France). 

HiLLEBBAND (Hungary). 

HoTOB Saikz (Spain). 

Hbdlicka (United States). 

Loth (Russian Poland). 

TOK LuBCHAN (Germany). 

MacCttrdt (United States). 

Manoxttbieb (France). 

MABBrrr (Great Britain). 

Matet (France). 

MocHi (Italy). 

Mtjsgbotb (Great Britain). 

PiTTABD (Switzeriand). 

BiTET (France). 

SCHI.AOINHAUFSN (Switzerland). 

G. Sebqi (Italy). 

80LI.AB (Great Britain). 

VoLKOV (Russia). 

Weisgebbeb (France). 

The Commission sat on four occasions, as follows: 

Sep. 11. 8 a. m. to mid-day. President: Professor Manouvrier. 

^' ' . " ■ . ' 'J- President: Professor G. Sergi. 
3 p. m. to 4 p. m.J 

Sep. 14. 9 a. OL to 10 a. m. President: Dr. Duckworth. 

Messrs. Duckworth, Bivet and Schlaginhaufeo were appointed re- 
corders of the proceedings, and were instructed to prepare the report 
of the Commission. 

The full report of the recorders was adopted unanimously by the 
Commission at the meeting on Sep. 14, and also by the Congress at 
the coQcludiog meeting on the same day. 

n. oEmBAii PBDiciPuia 
(a) Tlie erect position is adopted as that which the living subject 
shall assume for the purposes of measurement. 
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(&) The method of projedMn ia adopted in all cases save those in 
which special mention ia made of a different method. 

(c) For "■paired" measurements, the l^t side is recommended; but 
measurements of both the right and left sides are to be made in the 
two cases following: 

height of the acromion \ y^ \\, a 

height of the great trochanter) ^^ 

(d) Observers are requested to indicate in every case, with precision, 
tbeir method and the instruments employed. 

(e) Those persons desirous of undertaking anthropometric work are 
very particularly urged to obtain preliminary practical instruction in 
a laboratory, and not to be content with a merely theoretical study of 
the various methods and processes of mensturation. 



1. Staiwre: The subject stands erect on a horizontal and resisting 
plane surface (hereafter spoken of as "the ground"): no support is 
to be given by a vertical plane : the upper limbs are pendant, the palms 
of the hands turned inwards, and the fingers pointed vertically down- 
wards, the heels in contact, and the axis of vision horisontal. The 
height of the vertex above the ground is to be measured in this position. 

2. *^Avditory canal: anatomical landmark (point de retire) the bot- 
tom of the notch between the tragus and the helix. (Tliis point had 
been adopted previously at the Monaco Congress: cf. op. at. p. 391.) 

3. *CM'n: anatomical landmark: the inferior border of the mandible 
in the median plane. 

4. *Supra-riemal notch: anatomical landmark: the deepest point in 
the hollow of the notch. 

6. *Jlf ommtUa or Nipple: anatomical landmark: the center of the 
nipple. This measurement is not applicable to womrai with pendant 
breasts. 

6. *Umbiiicua or Navel: anatomical landmark: the center of the 
umbilical cicatrix. 

7. *Pvbes: anatomical landmark: the upper border of the symphy- 
sis pubis in the middle line. Where this point is impalpable, guidance 

* Messurementa iveceded b; && asterisk, thvia *, are those in wlucli the subject 
tetuns the pontion ahead; indicated f<» the measoiement of the stature. (In 
fnalring ^le measoremeats 2-S and 10-18 inclunve the height of the "anatomical 
landouifc" above the ground is to be detennined. W. L. H. D.) 
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aa to itfl poeitioD ia given by the cutaneous fold of the lower part of 
the abdomen in this situation. 

8. *Spin<ma proeeaa of the 6th lumbar veriAra: to ascertain this ana- 
tomical landmark with exactitude, the subject shall be caused to bend 
forwards from the hips, when the spinous process of the 5th lumbar 
vertebra will become prominent. 

9. SiUirtd height: the subject sits on a horisontal and resisting seat 
about 30 to 40 ctm. high (this height being proportionate to the sta- 
ture of the subject) : the knees are flexed : the dorsal aspect of the trunk 
is to make contact with a vertical |dane, or with the anthropometric 
rod at two points, viz. in the sacral re^on and agun between the 
shoulder-blades. The axis of vision is hoiistHital, as in Ko. 1 {supra). 
The height of the vertex above the surface of the seat is to be measured. 

10. Pelvic height: the subject retains the position adopted for the 
sitting height (No. 9). The height of the summit of the iliac crest 
above the surface of the seat is to be measured. 

11. * Acromion: anatomical landmark: superior and external border 
of the acromion process. 

12. *Great TroehatUer: anatomical landmark: upper border of the 
great trochanter. 

13. *AtUenor superior iliae spine: anatomical landmark: the sum- 
mit of the anterior superior sFone of the ilium. In cases of difficulty, 
the point is found by tracing Poupart's ligament to its iliac termi- 
nation which defines the point precisely. 

14. *Elbou): anatomical landmark: the tadio-humetal articulation. 

15. *WTist: anatomical landmark: the tip of the styloid process of the 
radius. 

16. *Tip t^ the middle finger. 

17. *Knee: anatomical landmark: upper border and edge of the 
inner tuberosity of the head of the tibia. 

18. *Ankle: anatomical landmark: tip of the internal malleolus. 

19. Span: the subject is placed against a wall, the arms extended 
horizontally, the palms of the hands directed forwards. Measure the 
distance between the tips of the middle fingers of the two hands. 

If a wall is not available, the rigid anthropometric rod is to be placed 
behind the subject, who assumes the position described in the pre- 
ceding paragraph. The same measurement is to be made. 

In either case, the maximum span of the subject is to be recorded. 

20. *Bi-<UT(nmal diameter: maximum distance between the two acro- 
mial points (cf. No. 11). 
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21. *Bi-Aum«raI diameter: maxiinum distance between the two prono- 
inencee fonned by the deltoid muscles. Secondary measurement.* 

22. *Bi-mammillary diaineier: distance between the two nipple- 
pointB (cf. note appended to No. 6). Secondary measuremeot. 

23. ^Bi-crittal diameter: mammum distaoce between the external 
margjps of the iliac crests. In making this measurement, the obaerver 
is to direct the arms of the sliding compass obliquely downwards, and 
from before backwards. 

24. *Bi~ajnnal diameter: measured betwe^i the two anterior superior 
iliac spines (cf. No. 13 supra). 

26. *Bi-troektaUerie diameter: mftTimnm distance between the ex- 
ternal surfaces of the great trochanters. In making this measurement 
the superficial tissues are to be stron^ycompresBed. 

26. 'External conjugate (antero-poeterior) diameter of the peine: ana- 
tomical tandmarim: in front, the superior ma^in of the symphysis 
pubis in the middle line: posteriorly, the tip of the spinous process of 
the fifth lumbar vertebra. 

27.* *Transeer»e diam^er of the thorax (No. 1). This measurement 
is to be made in the horizontal plane at the level of the base of the ensi- 
form cartilage. The observer ia to record the mean of the measure- 
ments taken at the extremes of inspiration and of expiration respect- 
ively: alternatively, the measurement may be made in the intermediate 
stage as regards those two phases of respiration. 

28. 'Transverse diameter of the thorax (No. 2). This measurement 
is to be made in the horizontal plane at the level of the upper border 
of the fourth chondro-stemal articulation. The sante observation (as 
to the phases of respiration) applied here as to No. 27 q.v. Secondary 
measurement. 

29. *Antero~posterior diameter of the thorax (No. 1). This measure- 
ment is to be made in the same borizonta) plane as is defined in the 
case of the transverse diameter of the thorax No. 1 (cf. No. 27). Tlie 
same observation (as to the phases of respiration) applies to this 
measurement as to No. 27 q.v. 

30. *Arttero-potterior diameter of the thorax (No. 2). This measure- 
ment is to be made in the same plane as is defined in the case of 
the transverse diameter of the thorax No. 2 (cf. No. 28). The same 

' A cotun number <rf meaauremeDta are thvM deaciibed in aocoiduice with the 
inetmations (A the CommuBon. 

* Id making meumematta Nos. 27 to 80 inclusYe, care ia to be taken that the 
extrsmitiea of Uu odliper^rmB an wide, ainoe with the ordinary punted anna them 
ia a danger of oror owing to the pwita slipping on to an intercostal ^Mce. 
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observation (as r^ards the phases of respiration) applies to this meaa- 
urement as to No. 27 q.v. Secondary measurement. 

31. *Stemal height: measured with sliding callipers: from the supra- 
sternal notch (cf. No. 4 supra) in its deepest part, to the base of the 
ensiform cartilage. 

32. Bircondylar diameter of the humenu. Secondary measurement. 

33. BirtiyUnd diamOer of the fore-arm. Secondary measurement. 

34. Bi-condylar diameier of the femur. Secondary measurement. 

35. Bi-maUeoJar diameier. Secondary measurement. 

36. *ThoTacic cireumferenee: this circumference is to be measured in 
the horizontal plane, passing through the base of the ensiform carti- 
lage. The same oisservation applies here ae to No. 27. Secondary 



37. CiTCumferertce of the neck. Secondary tneasurement. 

38. CircuTt^erenee of the upper arm. The tnaiimHin circumference 
obtained below the insertion of the deltoid muscle, the arm being held 
in the position of test. 

39. Circumference of Ote upper arm with the biceps muscle in the 
contracted state. Proceed as in the case of No. 38. Secondary meas- 
urement. 

40. Maximum cireumferenee of the fore-arm. This measurement is 
to be made in the region of the epitrocblear and epicondylar muscles 
and extensors, t. e., immediately below the joint-level. 

41. Aftntmum drcun^farence of the fore-arm. This measurement is 
to be made above the level of the styloid processes of the radius and 
ulna. 

42. Maximum circumference of the thigh. This measurement is to 
be made at the level of the gluteal fold. 

43. JVfinimum circumference of the thigh: measured above the level 
of the knee-joint. 

44. Circumference of the calf of the leg: the maximum value. 

45. Afintmum circumference of the leg. This measurement is to be 
made above the level of the malleoli. 

46. Minimum eircun^erence of the woiat. This measuremeiA is to 
be made at the level of the most constricted portion of the abdomen. 

47. Contour of the hand. The right hand is applied to a sheet of 
paper, the fingers being very shghtly separated, and the axis of the 
middle-finger forming a prolongation of that of the fore-arm. The 
two ends of the bi-styloid line are to be marked by pencil dots. Start- 
ing from these points the contour of the palm and fingers is to be traced 
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vitb a pencil split longitudinally and held vertically. Special dots are 
to be added, marking (a) the extreme enda of the iuterdigital clefts, 
and (6) on each side, the position of the metacarpo-phalangeal articu- 
lations. 

48. Contour of the foot. The right foot rests on a sheet of paper, the 
leg being perpendicular to the plane of this surface. Draw four short 
lines to mark the positions of the ends of the malleoli, and of the meta- 
tarso-phalangeal articulation of each aide. Then the contour of the 
foot is to be traced in the same way as described for the hand (cf . No. 
47). The extreme end of each interdigital deft is to be mfu-ked by a 
dot. It is useless to trace the inner border of the foot between the 
malleolar point and the metatarao-pbalangeal point, for this part of 
the tracing is always unreliable. 

49. Heii/ht of the pJantar areh. The foot being placed in the posi- 
tion requisite for tracing its contour (cf. No. 48), the vertical distance 
is to be measured between the plane of support and the upper border 
of the navicular bone. Secondary measurement. 



The Conmussion and the Congress also adopted unanimously the 
following proposal and resolutions: 

(a) For the Tecmutntetion of the Mature from obaervatums on the long 
bonea of the tkeleton. 

For the reconstruction of the stature with the aid of the long bones, 
the mRTiTnuTn length shall be measured in all cases save in those of the 
femur which is to be measured in the oblique position, and the tibia 
which is also to be measured in the oblique position, iba spine being 
excluded. 

(b) The Commission wishes to state that it is desirable that in the 
graphic representation of cranial forms, either the plane of Broca or of 
the Frankfort Agreement should be employed by anthropologists. 

(c) The Commission holds that it is desirable that anthropologists 
should append complete lists of measurements to their publications. 

(^igntd) W. L. H. DUCKWORTH 

(One o/ llu Beoordert of tlu 
JtibmaHonal Comndtiion), 
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PRELIMINARIES 

I 

Some day it may be possible to deal with the actual state of anthro- 
pometry in general, and with the many individual modifications of and 
tendencies in the same which are outside of international agreements; 
but what the American student of the branch needs most are 
simple, practical, well tested instructions for his guidance in work ' 
which is rapidly increasing. An active interest in the various lines of 
research which fall within the scope of physical anthropology is rising 
everywhere, as witnessed by the increasii^y frequent calls at our 
laboratories from different parts of the country for instruments help 
and directions, by the number and calibre of our viators, and in the 
unprecedented demand for trained anthropologists. 

These conditions were brought about partly by the war, which 
offered suddenly such great opportunities for applied as well as research 
anduopometry; partly by the intensification of the problems of 
immigration, Americanization, and conservation of child life, which 
are receiving a steadily increased attention; and partly by a gradually 
augmenting institutional demand for instruction and work in anthro- 
pology. Tliese rapidly developing demands found anthropology un- 
prepared to give much material help. There were few avaOable trained 
men and others could not be produced in a short time. There was no 
adequate supply of instruments, with curtailed or lost facilities for 
having these made. And there was nothing in Englifdi in the way of 
publications that would give the indispensable information as to 
methods, technique and other essential aspects of anthropometrio 
procedure on modern lines. 

Tbs results of this state of affairs, aggravated by various complica- 
tions, were that anthropometric research in connection with the U. 8. 
Army has been a failure; that even the most important places in 
anthropology could not be filled; and that in the absence of something 
better a large amount of present anthropometric work on children and 
older subjects is carried on with the instruments and the methods of 
the gymnasia and physical culture establishments rather than those 
of classical anthropometry, with the consequence that practically ail 
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this work is loet to science and even tends to create prejudice against 
anthropometry in general. 

Evidently enoi^h it ia imperative for those who have the interests 
of physical anthropology in this country at heart to mend conditions as 
rapidly as may be possible, and one of the first and most urgently desir- 
able steps is to furnish legitimate, readily utilizable instructions in scien- 
tific anthropometry. It was with this end in view that the Ahbbican 
JoTTRNAL OF pHTSiCAL ANTHROPOLOGY published the International 
Agreements on Anthropometry, the most binding of all of our instruc- 
tions. But these alone are not sufficient. They are in certain respects 
incomplete and somewhat too curt. Moreover, they do not deal with 
descriptive characteristics and, while forming a necessary nucleus, are 
not all that the student wants and needs. Some good instructions in 
English for taking measurements and observations are to be found in 
the " Notes and Queries on Anthropology " of the British Association for 
the Advancement of Science, but the subject there is not dealt with 
as much in detail as desirable. The American student in anthro- 
p4>logy, and in growing measure also the American medical investi- 
gator, asks for a readily avaUable, as simple as possible and yet 
sufficiently comprehensive, strictly modem, and thoroughly correct 
treatise on anthropometry. 

The question is how and how far these demands may be met under 
the present circumstances. Were American anthropologists mora 
numerous, the best way would doubtless be for them to undertake the 
important task jointly and impersonally. As conditions are, however, 
it appears that the first steps must be individual; and in taking the 
same the author does so only because his extensive field as well as 
laboratory experience in this line gives hope that something service- 
able may be accomplished. His work has been based throughout 
on the methods of the £k»>le d'AnthropoIogie in Paris and on the bo 
far effected international ^reements, with only such additions or 
modifications as experience on different races, classes, and ages of 
people and on their skeletal remains has shown to be necessary or 
advisable. 

The procedures, instruments, etc., to be here described, are those 
in regular use at the Division of Physical Anthropology, U. S. National 
Museum and in field work for the same. They are also, in the main, 
in use at Harvard and elsewhere, and form the basis of instruction 
given to the students who apply for that purpose at the National 
Museum. 
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II 



Two of the main iessona taught by experience in anthropometry are, 
the need of precision, and the value of simplicity. Precision is a 
matter of proper well tested instruments, of good instruction, and of 
that something in the nature of the inTest^^tor, whether inherent or 
built up, which strives for accuracy and abhors looeeness. Simplicity 
is the open road to advance. The road that is closed by a multitude 
of unnecessai? measurements and digressioDS leads generally to 
stagnation. 

It is self-evident that in a branch of research where so much depends 
on accurate measurements, the objects of first importance are the 
iTietrumenis. The instruments should be accurate and not easily 
disordered; they should be in the highest degree well-balanced and 
"handy" or easy of manipulation, as well as of reading; they should 
be free from qualities that in the losg run might in any way bias the 
determinations; and they should be easily transportable for field work. 
Finally their ctst should not be prohibitive. 

Before the war we had such instruments. The best were tiioee made 
on the original patterns of Broca, the father of anthropometry, or, 
with useful modifications, by Collin and Mathieu in Paris; but nice 
sets were also made in Switzerland. During and since the war the 
supply of French instruments has ceased, with the resumption un- 
certain, while the Swiss instruments have advanced considerably in 
price and are not readily obtainable. Also they retain the disadvan- 
tage of a small "compas d'^paisseur," one that does not permit the 
measurement of the height of the head which has become of much 
importance. The American instrument makers could not as yet be 
prevailed upon to undertake the manufacture of anthropometric 
instruments at reasonable price. We are therefore confronted with 
difficulties that cannot be readily surmounted. As a result anthro- 
pometric work has already been considerably interfered with in this 
country and on numerous occasions the instruments used are the less 
adapted and less accurate ones used for gymnastic or other purposes. 

With proper instruments, the next absolute necessity in scientific 
anthropometry is proper irutruciion. This point was strongly insisted 
upon during the conference of the International Committee on Unifica- 
tion of Anthropometric Procedures at Geneva (1912), and becomes 
more pressing as time goes on. A person who is a medical graduate, 
or is used to the manipulation of other instruments of precision, is- 
not yet thereby fitted to practice anthropometry. He could con- 
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eeivably develop, by much reading and long practice^ an efficient 
Bystem of his own, but only with much loss of time and many errors. 
The work of self-instructed and insufficiently instructed observers has 
filled the earlier anthropologica] literature with reports in which no 
one is able to place full confidence, and such work has served to retard 
rather than favor progress, as well as to create much undeserved 
prejudice as to the value of anthropometry. 

Today a would-be anthropologist who is not known to have received 
competent instruction in the generally approved methods of the 
science, finds it hard to publish his results in professional periodicals 
and hard to have it accepted by fiist class institutions; his efforta, 
in fact, are often lost and he ends by becoming discouraged. 

Anthropometry deals with such a variety of conditions, and often 
with so small differences of proportions, that of necessity it must be 
reduced to a rigid system, which, while not beyond attainment from 
mere reading and practice, is much more readily and satisfactorily 
imparted to the student at a well-recognized anthropometric laborer 
toiy. Such laboratories are now available in this country as well as 
in France and Enf^and, besides other countries. 

With proper instruments and proper instruction, and unyielding 
sense of honesty, the worker in anthropometry must develop a habit 
of minute care and accuracy, until these become automatic. Some 
students appear to be incapable of acquiring these habits in sufficiently 
effective form, and such students should give up anthropometry. In a 
few the needed qualities are inborn and need only a direction; but in 
most they must be developed. It is fortunate that the most careful 
and accurate work brings the most pleasure, and is the best sustainer. 
The student who gets tired of measuring the human form or even the 
skeleton, is the one who has not been careful and accurate to the 
limit of his possibilities. 

Accuracy and endless care do not, of course, mean absolute perfec- 
tion — only its highest attainable degree. Our instruments will never 
be BO accurate or senses so precise, and our subjects or specimens will 
never offer such forms, that an absolute precision may be obtained. 
Time and again the student on repeating a most carefully made meas- 
urement, will find a slight difference, an experience which at first 
may be discouraging. But with the careful and well trained observer 
such differences remain immaterial and never develop into unconscious 
bias in any direction, as they are very likely to do with the less well 
truned or less strict worker. 
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The first Isw of anthropometry being precision, the second is that of 
simplicity. 

TTie goal of rational anthropometry is the greatest possible simplicity 
of procedme in measurements, in the treatment of data, in publica- 
tion. A profusion of measurements marks the beginner, the amateur, 
the absorbed impractical teacher. The experienced, clear-eighted 
observer will be seen to take only such measurements and observations 
as will most help him to describe a given people, or bring out the 
salient points on a collection of specimens. He has two golden rules 
in this connection which he follows — first, to attempt no measuiements 
on the living which can be more easily and accurately secured on the 
skeleton; and second, to include no more measurements on any occa- 
sion than can be secured on the largest obtainable number of subjects 
or specimens. 

It is self-evident that there can be little use of spending valuable 
time in trying to take measurements on the living for which the land- 
marks are uncertain or which call for resented exposures, so long as 
we may obtain skeletal remains of the people in question on which the 
problems involved may be studied with greater facility; and it would 
be a poor anthropological procedure which would give preference of 
the number of measurements to the number of subjects to be examined. 
The nimiber of measurements and observations may safely be said to 
be as a rule subordinate to the number of subjects studied, and to 
interests of prompt elaboration and publication of the data. 

The treatment and analysis of the secured data are naturally pro- 
cedures of the greatest importance, for on them will depend, next to 
the accuracy of the data, the value of the report to be published. 

Due to the nature of anthropological measurements and observa- 
tions, their treatment must be in part mathematical and in part 
biological, but both of these methods are capable of unnecessary 
complexities. Given a completed series of trustworthy data, the 
objects of the student naturally will be, firat, to extract out of these 
data their full anthropological value; and second, to present these 
results in the most scientific and at the same time assimilable form to 
the forum of his fellow anthropologists. All this calls again essen- 
tially for solidity and simplicity. The publications should be free 
from "unfinished business" and perplexing formulsa. They must not 
be an extension of the laboratory blackboard or scrap-paper. The 
calculations and analyses, whatever their nature may be, are parts of 
the preparation of the material, and except in explanatory notes 
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ought not to constitute a part of the final report. No calculation in 
anthropometry is so abstruse that it could not be presented in the 
final Kport in plain terms, freely and imequivocably intelligible to all 
workers in the branch, and to other intell^ent readers. Whenever a 
doubt arises in the mind of a conscientious worker as to what method 
of analysis or special pt«sentation would be preferable — and there will 
be not a few of such cases — his best guides will be the relative useful- 
ness of the procedure, and the simplicity of presentation. 
Most of these points will be dealt witJi further on special occasions. 

Ill 

The best and in fact the only sufficient preparation for scien- 
tific anthropometry, are the studies which lead to the degree of 
doctor of medicine. In fault of such complete courees there should 
be at least equivalent couraes in anatomy, physiology and pathol(^y. 
Being the comparative science of man, physical anthropology and its 
handmaid anthropometry deal with the whole range of human varia- 
tion, which, while essentially structural and functional, is at every 
step modified or modifiable by pathological conditions. The student 
with a simple A.B. or Ph.D. without the special courses here men- 
tioned, has a great and often insurmountable disadvantf^ for a career 
in physical anthropology even though he was able to' receive legitimate 
instruction in the latter and training in anthropometry. He will 
remain a bird with a paralyzed wing. 

Besides a suitable scientific foundation the worker-to-be in anthro- 
pometry should possess a good readii^ knowledge, in addition to 
English, of the French and German languages, at least, for the bulk of 
anthropological literature is still in those languages and there are 
very few translations. He should further possess good training in 
drawing ta well as in pbotography. Moreover, if he is to make anthro- 
pology and anthropometry his life vocation he must also possess 
certain physical qualifications. He must have good, enduring eye- 
sight; and large capacity for work both in the field and in the labora- 
tory. Last but not least, he should possess those mental qualities 
which will enable him to follow his work with undimmed enthusiasm 
and vigor under smaller material compensation and perhaps other 
advantages than those of his friends who have remiuned in medical 
practice or chosen other vocations; for anthropology is not an indus- 
trial necessity. The compensations for this lie in the high grade of 
his work. He deals intimately with the highest of oi^^anisms, he 
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contributea to the knowledge of what is most worth while. His 
studies of human evolution and antiquity, of the developing child and 
youth, of the infinite variation of full-blown manhood and woman- 
hood, of the laws that control all this, and of the means by which 
these laws m^y consciously and effectively be directed for future 
advance of humanity — all these will provide him with mental food of 
such an order that he will easily forget the regrets of not having 
chosen a more remunerative vocation. 

IV 

Granted a well qualified student presents himself at our Laboratory 
for a thorough instruction in anthropometry, what will be the pro- 
cedure? The preliminaries may be outlined as follows: 

1. AcquairUaTUx vntk Inetrumenia. — Anthropometry commands a 
ntmiber of special instruments, which in exactly the same form are 
used in no other branch of science. These instruments are graduated 
in the metric system, which must be well understood by the scholar. 
They are all graduated in centimeters and millimeters, and this 
indicates the most natural and safest way of recording the data. Their 
marking, however, presents certain differences and peculiarities which 
must be thoroughly mastered, or they wiU lead to errors. Herefore 
the first lesson and practice will relate to a thorough acqutuntance 
with the most common instruments; while the next will be devoted 
to their handling. 

2. The haTtdlini/ of instruments is a matter of considerable concern. 
IlLey may be handled uncouthly, and in such a way that they will • 
tire the hand and eyes, even if not conducing to errors; and they may 
be handled so that they completely cease to be sensed as something 
foreign in the hand or to the eye, and offer not the slightest impediment 
to work however prolonged. Even in anthropometric laboratories 
and text-books, however, the methods practiced or advocated are 
not the same throughout, wherefore the student will need a careful 
guidance. An interesting fact in this connection is that all hands, 
short or long, stout or slender, are not equally adapted to any method 
and will generally result in more or less individual modification in the 
direction of least resistance. Also a long practice with a method that 
in it«elf is not the very best may lead to fair efficiency, which with 
peraonal reasons explains why more than one method are being per- 
petuated. 

Attention to In^rumenta. — ^Anthropometric instrumentB demand a 
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certfun amount of careful attention, especially on expeditions. Tbey 
ehould be well nickeled, to prevent rusting. They must work smoothly 
but not loosely. The joints and slide boxes should be kept slightly 
oiled, but so as not to soU the fingers of the operator. All the instru- 
ment should be periodically tested on standards, which gives the 
worker due confidence. If a thermometer is used it should be an 
instrument with plainly legible scale and one which will without fail 
give the maximum record within five minutes. Rapid thermometers 
are not especially advantageous, they break more readily, being made 
of thinner g^ass. To keep the thermometer clean a small bottle of 
peroxide or other antiseptic is provided, in which the instrument is 
kept between use. A towel or two should be kept on hand to clean 
the instruments as desirable in the course of the procedure. Finally, 
due attention must be given the instruments in connection with storage 
in the laboratory between examinations, and in connection with trans- 
portation. They should have a suitable glaas-door case in the labora- 
tory, and a specially made portable box or case for outside and field 
work. 

3. A ttudy of landmarka should logically be the next step. Measure- 
ments, to be strictly comparable, must be taken in a strictly defined 
way and from or between the same anatomical points. These points, 
whether on the living or on the skeletal parts are known ae the anthro- 
pometric landmarks, with which the student must become thorou^y 
acquainted. To facilitate this he should begin with the most needed 
points on a good series of dry skulls of both sexes and widely differing 
ages where he may learn their exact location, significance and variation. 
An additional skull of a youi^ and one of adult anthropoid ape, 
particularly the chimpanzee, are very useful in this connection. 

From dry material but with this still at hand, the student will paw 
to the determination of the needed landmarks on living male adidts, 
then on females and finally on children. He should invariably now 
and even later mark some of the points with, an aniline pencil, which 
wUl facilitate his measurements. 

4. In the actual practice of meaturing, it is necessary to impress the 
student witii the necessity of concentration of his attention on the 
subject or specimen within his hands and on the scale of his instrument ; 
the holding and handling of the instrument will rapidly become auto- 
matic. With subject in convenient position, the landmarks deter- 
mined, and the instruments properly used, everythii^ depends on the 
accuracy of reading of the scale. More and larger errors probably are 
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committed in reading the scale in a poor light, by defective eyes, on 
instruments the scale markings of which have become dulled, and by 
carelessness, than through all other agencies. One of the best rules 
at this period is to make a double reading of each determination, and 
after having finished and made records, to repeat all the measurements. 
Nothing at this stage teaches as effectively as errors self-detected. 



Principles of Recording. Blanks. — Every definite piece of anthro- 
pometric research calls for a well reasoned out and organized scheme. 
The student should he fully conscious of what he wante to ascertain. 
The objects of any given piece of work are such and such, and to 
attain them it will be most useful, or indispensable, to take such 
and such measurements and observations. For the records of these 
measurements and observations are arranged blanks on which they 
are placed in the order of their importance, relation and best practical 
sequence. Each blank is made bo that it will serve, say, for twenty- 
five cases (two giving us 50, four 100), and is then printed or otherwise 
multiplied in sufficient numbers for the study at hand. A good blank 
facilitates greatly the whole procedure of measuring and observation, 
as well as the subsequent reduction of the data. 

The size of the blanks is of considerable importance. The individual 
blanks for work on adidts should not be larger than standard letter 
size paper (roughly 21.5 x 27 cm. or 8H x 10^ in.). For all exten- 
sive work they should be printed. For a regular piece of anthropo- 
metric research more than one form will be required, and the separate 
forms should be marked with consecutive numbers or letters. Each 
blank bears an appropriate heading; is subdivided by seven horizontal 
lines so as to afford space for the legends, for the measurements of 25 
subjects, and a space below where the summaries of the measuremeuts 
or observations may be recorded. E^h blank bears also a series of 
vertical lines for the records of the individual measurements or observa- 
tions. The width of the resultii^ columns is regulated by the needs 
in each case, and should be ample enough to permit the making of 
plainly legible records without crowding. In the case of visual 
observations the records are of uecessity and with advantage made by 
abbreviations. The left margin of each blank bears two perforations 
for binding. For a definite piece of work from four to six blanks of 
each number, sufficient for 100 to 150 individuals, are bound or 
clasped in looee-leaf covers, and each set is separated by a blotter. 
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This gives a very convenient "record-book," which is easily handled 
during the examination, whether this is carried on in field or laboratory, 
which is very convenient during the work on the data, and which can 
not be readily lost or misliud. Dlustrations of blanks will be given 
later. 

Subjects of only one group, one sex and one stage of life are recorded 
on one blank, to save copying. The measurements are recorded in 
centimeters and their decimals, as they are marked on the instruments. 
To malffi the record in millimeters or meters, according to the essen- 
tially German method, has the disadvantages of a greater liability to 
error, and of a much greater difficulty of grasping and remembering the 
values of the measurements. The examiner records the figures himself 
to further guard against error; and until his mind is so trained that it 
can safely retain two successive determinations, he records each 
measurement by itself. A constant care is exercised to make each 
figure so that it will not be possible to mistake it for anything else; 
this appUes particularly to and 6, 4 and 9, 1 and 7, which if written 
hastily may readily resemble and be mistaken for each other. The 
recording is done invariably in pen and with permanent ink that will 
not fade out in the course of years, for some of the records secured may 
be of value long afterwards. 

Although there would be no objection to a contrary practice, it is 
customary and doubtless more convenient as well as time saving, to 
proceed In the examination and hence on the blanks first with the 
measurements and then with the visual observations. 

In choosing a place for examination, it is imperative to select the 
best lighted spot, and at the same time one where the observer will be 
least subject to interruptions. Side-light is undesirable; and mea8u> 
Ing or examining in poor hght or in artificial hght, except perhaps 
strong electric arc light, is to be avoided unless dictated by absolute 
necessity. No conversation with the subject or a third person should 
be carried on during the examination, in order that the whole attention 
of the observer may be concentrated on the work itself. Finally, 
while it is not necessary to put down on the blank each measurement 
separately, not more than two consecutive measurements should 
be carried in mind before recording them. In the examination of 
women it is important to retain the attitude of the methodic, abstract 
Investigator. 

If the above rules are followed, the well-trained, earnest observer 
will find his work reduced to a mechanical procedure of high order. 
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which will not tire him either mentally or phyaically and the precision 
of which will be a source of constant gratification. 

VI 

Sdedion of Subjects. — ^In the study of any human group the value 
of the data — all other things being equal — will be directly propor- 
tionate to the purity of the group. With this point in view the first 
steps of the observer will be directed towards a proper selection. 
Selection by sex, age, homogeneity, pathological conditions, and 
occasionally also according to occupation, social status, and environ- 
mental distinctions. 

As an invariable rule, each sex is to be recorded on separate blanks, 
and in the case of children and adolescents the same is also true of 
each age group. 

Subjects. — In work among the living, and particularly in field work 
among primitive tribes, one of the main concerns of the student is to 
obtain a sufficient number of good subjects. In order to do so he 
generally must have some help. Conditions will differ in this respect 
according to the group studied. In the case of schools, institutions, 
and recruiting stations, matters may be easily arranged. But when 
groups or tribes where submission to measurements can only be volun- 
tary, are to be studied, the invest^tor must secure assistance. 
Among our own people much can be done by the observer making 
known as widely as possible the objects of his work and his needs; 
by interesting helpful friends in the work; and by engaging one or 
more active individuals who will assist him for a compensation. 
Among primitive tribes the best policy is, in the first place, to bring 
influential introductions; in the second place, to acquaint the chiefo 
and elders honestly and plainly with the objects of the work as far 
as they may comprehend; and by engaging, for a compensation, the 
best available men and women of the tribe to bring subjects. The 
compensation is best arranged at so much per subject, and as a rule 
it is also advisable to make a regular small payment to each subject. 
In explaining the objects of anthropometric work to primitive men 
and women it is best to dwell on the medical side of the examination, 
i.e., the desire to ascertain the state of health and strength in the tribe 
with the diseases and causes of death, matters which they readily 
understand and appreciate. It is hardly necessary to add that the 
success of the student in anthropometry, with civilized as well as with 
primitive peoples, will depend in the main on his address and general 
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behaviour. The honest, friendly and able worker, with earnest, 
dignified procedure, will have little difficulty in succeeding among 
any class of people. 

Grouping by Age. — ^This will be guided by precedence and what 
may be c^ed the scientific sense. It may differ somewhat according 
to the number of available subjects. In series of ample size, the 
segre^tion up to 6 weeks of age should be by weeks, from that on 
up to 1 year, by months. From 1 and up to 3)^ yeare, by half a year; 
and thereafter by the year. The months and years are counted in 
such a way that "6 months," for instance, will embrace everything 
from 5 months and 16 days to 6 months and 15 days, while "6 years" 
will include all subjects from 5H to 6}^ years.' The grouping of small 
series of subjects is difficult, but the standard scheme should be fol- 
lowed as far as practicable. In especially important small series 
it is advisable to give the exact f^es. The adopted system of 
grouping must, of course, always be clearly outlined in the report on the 
observations. 

It is safe to include young men from 20 and young women from 18 
years onward among adults, provided these subjects are not repre- 
sented disproportionately in the series examined. It would not be 
proper, however, to take a class of such sub-adults, especially males, 
as fully equivalent to the full-growns of the same racial or social 
group, particularly in stature, chest, and few other measurements. 

In a similar way individuals from 60 to 70 yeais of age should not 
be included in a general series if represented by a larger relative number 
than that by which they are represented in the general population. 
If more are avaUable, they should be placed in a series of their own; 
and this precaution should be invariably followed with those above 70. 
Tbe reason for separating the old is that various features and 
proportions have altered and continue to alter to the end of their 
Ufe. "Hiese comprise the nose, ears, jaws, chest, stature and other 
parts. Hie only dimensions that are not appreciably altered in 
senility are those of the head, with the length of the limbs, hands and 
feet, and pelvic dimensions. 

EsHmalion (^ Age. — So long as the student deak with Whites only, 
there will be little difficulty about ascertaining the ages of his subjects; 
but among moro primitive peoples records of age are seldom kept and 
the observer will have to take a recourse to estimates. The value of 

1 This method is preferable to that vhidi would include oader the "6 jreara" 
all subjectB betmea 6 and 7. The mean of Buoh a group would be ft^ yean. 
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Buch estimates will be directly proportionate to the care with which 
they aie made and the experience of the one making them in that 
direction. They are leaat reliable in childhood, and again in old age. 
In arriving at his conclusion the obeerver is guided by the general 
development and appearance of the subject; by the eruption of certain 
teeth, particularly the permanent molars; by m&rks of puberty and 
climacterium; and by signs of aging such as grayness, wrinkling, 
bending of the spine, loss and wear of the teeth, absorption of the jaws, 
changes in sight and hearing, arcus senilis, clubbing of the fingers, etc. 
But it must be borne in mind that none of these signs individually, 
nor even in combination, can be taken as precise indices of age in years. 
They devebp at widely different ages in different individuals, and 
even in the same person the setting in of the different signs of ageing 
may be very irregular. Thus, grayness may occur even in young 
adults, and the same is true of certain changes in the eyes and ears. 
Moreover they do not appear synchronously or equally in the cultured 
whites and other races. The student must be guided by the sum of 
the manifestations, supplemented by the subject's behaviour and by 
such indirect information (references to certain well known events, 
etc.) as may be obtainable. But even thus and with ample experience 
he cannot hope for closer approximation to the right age than within 
five years, plus or minus, among adults. For anthropometric purposes, 
however, such an approximation will be quite sufficient. 

Admixture of Blood. — ^Admixture of blood is of two main kinds: (1) 
That between individuals of different tribes or other groups of the same 
race; and (2) That between individuals of different races. In general 
the latter is the more important, and every effort must be made by the 
investigator to detect individuals who bear such mixture and exclude 
them from his series. This applies particularly when we deal with 
mixtures of the three great stocks of mankind, namely the Whites, 
the Yellow-browns, and the Blacks (Negro and Negrito). For the 
sake of greater accuracy it would be well to speak of these great groups 
always as "stocks" or "strains," reserving the term "races" for the 
primary groups within these stocks — such as for instance the Nordics, 
Alpines, and the Mediterraneans among the Europeans. 

The progeny of mixtures between ini^viduals within the same stock 
are often unrecognisable and cannot be separated except on the 
basis of their family history. He progeny of mixtures of individuals 
belonging to different stocks are in general easier to recognise, but 
this facOity differs according to the stocks concerned, for these are 
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not all anthropolc^cally equidistant. Thus the Whites and the 
Yellow-browns (including native Americans) are more closely related, 
than the Negro or the Negrito is with either one of these two strains, 
and their mixtures will be correspondingly more difficult to separate. 
Nevertheless with experience, care and certain tests such a separation 
may be said to be always possible where the mixture is one half and 
one half, and nearly always where it is one fourth and three fourths ; 
but when the proportion of the blood of ooe of the component races 
is less than one fourth, the identification of the mixed-blood becomes 
frequently a matter of considerable difficulty and in mixtures other 
than those of the negro and white may be impossible. The estimate 
of the exact amount of particular blood in a given mix-breed is always 
more or less a matter of conjecture. 

Tlie criteria which guide us in diagnosing mixed-bloods, are the 
physiognomy, the color of the skin, the character of the hair, the color 
of the eyes and the tinge of the mucous membranes. Features such 
as the mongolic fold of thc'upper eyelid, shovel-shaped (deeply con- 
cave) upper incisors, marked freckles, etc., may be additional helps 
in individual cases, particularly in mixtures of Whites and Yellow- 
browns. The color of the skin should be observed on the usually 
covered parts of the chest. 

Skin Teats for Mixed-Bloods. — On the pectoral parts of the chest 
may also be made certain tests developed by the author which in many 
instances of doubtful mixtures between Whites and Indians or other 
Yellow-browns, and between Whites and other colored races, will 
help us to arrive at a conclusion. They are tests for the blood reaction 
of the skin. In a full-blood individual of the Yellow-brown or other 
dark races, if the chest is exposed and the observer makes three or four 
vertical lines over the pectoral parts by drawing his finger nail over 
the skin with a certain amount of pressure, there will be little or no 
visible reaction ; but if there is any mixture with Whites the lines wiU 
show as fairly broad red marks, and the flush will be of some du- 
ration — both features being the more marked the more white blood is 
present in the individual under examination, provided he is in the 
ordinary state of health. In malarial, anaemic and phthisical subjects, 
where the condition and supply of blood are much altered, the value 
of this test does not hold good. 

Hie exact paternal or maternal parentage may in some cases be deter- 
minable through heritage of special features; but the need for such 
identification arises only in special instances. 
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Pathologiail CondiHona. — In ezaminiiig any group for purely anthro- 
pological purposes, it is obviously desirable to avoid tlte inclusion of 
any individuab who may have been affected by some pathological 
condition sufficiently to suffer a material alteration in their measure- 
ments. It is in this connection that practical knowledge of bumao 
pathology by the observer beeoHies necessary. 

The disease that is responsible for most of the alterations that con- 
stitute sufficient reason for the elimination of the subject from our 
series, is rachitis. Hie evidence of this morbid process may exist in 
more or less deformed limbs, in pitted or eroded-like teeth, defonuities 
of the thorax, ribs and pelvis, in various asymmetries, and in cranial 
deformations due to premature occlusion of some part of the sutures. 
Generally we find more than one of these defects in the same person. 
Markedly bowed legs, deformed thorax, or badly deformed pelvis, 
are sufficient reasons for excluding the subject from the examination. 

Other pathological processes the results of which will often unfit 
the subject for anthropometric studies, are tuberculosis of the bones 
and joints, and various forms of paralysis. Hie former lead to 
deformities of the spine and of individual limbs, while the latter may 
affect directly and indirectiy the whole body. The head and face in 
these cases may of course be unaffected and utilizable for our observa- 
tions, but unless we can in addition get also a normal stature, it is 
better to exclude the individual. 

In addition to the above the observer will meet with persons of 
defective constitution due to hereditary syphilis or other causes; and 
on the other hand he may find individuals in whom the body, the 
head, the facial parts, or individual limbs or features, may be over- 
grown (acromegaly, giantism), under-developed (dwarfing, cretinism), 
or seriously altered by other pathological conditions (congenital defects 
of individual parts or limbs, gross anomaUes, microcephaly, hydro- 
cephalus, arthritic lesions, wounds and fractures). The rule in such 
cases is, that wherever the condition or defonnity is such that normal 
measurements and oheervations cannot be secured, the subject is not 
to be used for anthropological purposes. But if the deformity applies 
merely to one limb or part, this part alone needs to be excluded. 

Cranial DtiformatUma. — Cranial deformations, of whatever origin, 
are of especial importance to anthropometry, particularly as even 
in cases of skulls, where they are much more easily distinguished, they 
are known to have been included with or taken for normal 
variations. 
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The pathohgieal (kformoHons al the vault most commonly met with 
are scaphocephaly, where the vault is abnormally prolonged and the 
sagittal region resembles more or less the keel of a boat. This de- 
formity, which may be accompanied by an annular retrocoronal 
depreeeion, is due to premature occlusion of the sagittal suture. It is - 
particularly common among the American negroes. Another form is 
acrocephaly, or abnormal increase in the height of the fore part of the 
vault, due in the main to premature occlusion of ports of the coronal 
suture. Still another frequent deformation which, however, does not' 
except in pronounced cases necessitate the elimination of the subject, 
is j^agiocephaly, or asymmetry of the vault, produced meetly by a 
premature occlusion of the coronal or lamboid suture on one side. 
In these cases we will find one side of the forehead to protrude more 
forward and the opposite side of the occiput to protrude more back- 
ward than the other side, besides which there may be differences in the 
parietal regions. In minor cases of plagiocephaly, however, the prin- 
cipal meaeuiemente of the vault are not perceptibly altered and there 
is no need to eliminate the subject. The cause of the condition in 
these minor cases is frequently obscure. 

Posthumous dtiformations of the skull are met with occasionally. 
TTiey may be localised or diffuse, the latter being generally lateral or 
bilateral. Tbey may or may notbe attended by warping or fractures. 
The more important grades are easily diagnosed. The specimens 
must of course be eliminated for all the measurements that are affected. 

Artificial D^ormations. — Besides the above, the student will meet 
more or less frequently, according to the people he is working among, 
with bead deformations produced by artificial means. These are 
divisible into notMjdeniional and inierUiondL The non-intentional 
kind are as a rule produced in early infancy by the head of the infant 
lying habitually in a certain position on a resistant cushion. They 
consist of occipital or occipito-parietal flattening, which may be 
median or lateral, sUght, medium or pronounced. 

Intentional artificial deformations, which are particularly common 
in certain parts of this continent and among certain Pacific Islanders, 
are designed shapings of the head of the new-bom infant, as a result 
of a habitual or leUgious observance. They are produced by the con- 
tinued application of direct pressure, by board and pad, bandage and 
pads, or by a bandage alone, to the head of the new-bom. They are 
of three main classes, namely, frontooccipital (flat-head), circum- 
ferential (" macrocephalous " or " Aymara "), and occipital. 
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Hie "flat-heads" are characterized by a greater or lesser flatteoing 
of the front, a corresponding flattening of the occiput, a compeneatory 
bulging of the parietal regions, s more or less marked depression along 
and just posterior to the coronal suture, and occasionally a more or 
less marked depression along the posterior portions of the sagittal 
suture. When pronounced, the last named condition gives rise to the 
so^alled bilobed oraDi&. 

The "Aymara" deformations are characterized by a more or less 
marked, broad, circular flattening or depression passing over the 
frontal bone, the temporal squammae and the lower parts of the parie- 
tals, and over the lower portion of the occipital, while the posterior 
and superior portion of the parietals and the upper part of the occipital 
protrude in a compensatory way upward and backward. Anterior to 
the coronal suture in these cases there is generally an elevation, while pos- 
terior to the suture we find a more or less pronounced annular depression. 

The occipital deformations resemble those produced accidentally, 
but in general are more marked. They may represent merely a 
favored and perhaps assisted incidental flattening due to the resistant 
head cushion, as among the Navahos and Pueblos; or they may occur, 
due to less efi'ective methods, as by-products of the flat-head deforma- 
tion with help of bandages, as among the old Peruvians. These 
deformations generally involve parts of the parietals, and may be 
median or lateral. They result in shortening, elevation and broadening 
of the vault, and in making the forehead both higher and more vertical. 

Each of the above forms of head deformation presents a number of 
sub-varieties according to local differences in methods. And in all 
the deformation, if marked, affects the base, the orbits and the facial 
parts of the skull. Except in the minimum cases the changes in the 
cranial characteristics are such that the utilization of such individuals 
or specimens for anthropological research on the head or skull becomes 
very difficult, risky and often impossible. All these cases must be 
carefully excluded so far as measurements of the affected parts go. 

Individual instances of small degree deformations of either class 
may, as already said, be readily mistaken for individual normal 
conformation, or pass undetected. The subject calls for special 
attention with each individual, which will be discussed more closely 
under "Methods." 

VII 

Photography and Caat-Toaking. — In anthropological investigation, 
whether among primitive or civilized peoples, it is often highly desirable 
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and may be necessary, in addition to measurements and observationB, 
to take photographs also, and to make facial caste. Directions for 
these will be given later. In this place it may merely be stated that 
both photography and casting may well and with advantage be at- 
tended to by the observer himself. Nothing is more gratifying and, 
it may well be added, trouble saving, than one's own good work in these 
directions. The photographing should be done preferably, if condi- 
tions permit, immediately after the measurements and observations 
on the subject are concluded, for he may not be available at another 
time. It may even be necessary to take the cast at this time also for 
the subject has occasionally come from a long distance; but for those 
who may readily be reached the casting may be postponed until after 
aH the anthropometric work is concluded. 

VIII 
Fold Anthbopoutbt 

The preceding introductory considerations may be rounded up by a 
few remarks as to anthropometry in the field, where conditions will 
differ radically from those in the laboratory. 

Supplies; Transportation. — In general it is best to secure all the 
suppUes for the scientific work of an expedition before departure, and 
to secure only the best and freshest materials. This applies paiv 
ticularly to plaster-of-paria for facial caste, and to photographic plates 
and films. The number and variety of articles to be carried along on 
an expedition cannot be given in detail. It depends largely on the 
repons to be visited, the prospective length of the expedition, and the 
experience as well as the wants of the observer. The best rule is to 
take everything needed, with nothing superfluous. 

The cameras and instruments should be well tested before the trip. 
He pasteiK>f-paris under ordinary conditions is carried in lai^ tin 
cans or sine lined boxes, and the photographic plates and films in their 
ordinary receptacles. For the tropics all such material should be 
carried in special light metal boxes, and in the case of the plaster every 
precaution must be taken against its becoming spoiled by moisture. 
The photographic necessities should be such as to permit under any 
circumstances the loading of plates and some teat developments of 
exposures. A complete development of the plates and films and 
printing in the field are not advisable, unless the work is carried on in 
connection with some well established arcbeological or other exploring 
station. 
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An important item never to be neglected in connection with an 
expedition to primitive tribes is to take along an ample supply of small 
clumge, which is invariably rare in outK>f-the-way r^ons; and the 
money should preferably be in used coin which will not be regarded 
with suspicion. 

Cameras. — It is best to carry two cameras — a pocket kodak for 
scenes on the road and instantaneous exposures; and a larger camera, 
preferably with glass plates, for portrait work and larger landscapes. 
Both cameras should be provided with the best lenses obtainable, and 
be well tried out in every way before departure. A stereoscopic camera 
is advantageous. 

Boxes. — The cameras, instruments, medical suppUes and other 
articles are carried in standard canvas-covered boxes, with rounded 
comers and rope handles. These boxes should be of such a size that 
they may be conveniently carried on the backs of men, burros, horses, 
mules, llamas or camels, as well as in a railroad car or a wagon. They 
should be made of strong, Ught wood, preferably gum, well jointed, 
and have all the hinges on the inside to make robbery difficult. The 
best way of fastening is with strong padlocks. The size of the boxes 
found most convenient by the writer (except for the instrument case 
which should fit these) is, externally, height 18 in. (46 cm.), breadth 
20.5 in. (52 cm.) and antero-posteriorly 14 in. (36 cm.). In field these 
boxes will serve various useful purposes, such as chairs and tables, and 
at night as a wind break, or base over which in case of rain may be 
spread a sheet of canvas converting the whole into a sort of shelter 
or tent; while on the return voyage they may be used to transport 
casts, photographic plates and specimens. In places where the ex- 
aminations are carried on the boxes may again serve as chairs and 
tables; and if there are enough of them, at night they make a very 
good elevated bank on which to spread one's bed. By suitable inside 
partitioning one of these boxes may be fitted for medical supplies, 
one for kitchen utensils, one for the cast-making outfit, another for the 
photographic apparatus, still another for trinkets and smoking sup- 
plies for the natives, etc. The boxes are numbered or otherwise 
marked so that any desired one may be readily found when needed; 
and a duplicate set of keys is provided for a case of loss. 

Companions. — This is a matter of much more consequence than 
might at first appear. In general the most satisfactory procedure is 
for the observer to engage only such companions as he may need 
in traveling from place to place. The taking along of friends, co- 
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workers, or even a photographer, not only risks their exposure to 
sickness and greatly increases the expenses, but is often productive of 
much friction as to plana, food, time of starting, etc. It may fm^ber 
lead to difficulties in fixing blame for accidents and especially of 
credit for discoveries; and will frequently be productive of delays and 
inconveniences, for often where one can find what he needs, two or 
three cannot be accommodated. Free hand, freedom from anxiety 
for others, undivided responsibihty, and undivided credit, are precious 
assets which should be carefully guarded by the explorer. 

MiMeUaneous. — Photographing and even measuring may have to 
be done by the roadside, in the field, or under other untoward circum- 
stances which often will call for the exercise of not a little ingenuity. 
He may at first be received with suspicion and suffer for the faults of 
others. But with a fair interpreter, friendly, honest attitude, and such 
small gifts as may best be fitted to the occasion, the student will as 
a rule secure the needed observations. It is almost needless to say 
that his own health and strength will demand rationid attention, for 
he will travel in and out of season, may have to endure ^ertions and 
privations, and be subject to infection through contaminated water, 
spoiled food, insects, and contact with diseased persons. All this can 
in a large measure be counteracted, and if so the field expeditions be- 
come to the worker not only a source of priceless experiences and acqui- 
sitions, but also of a deep recuperation. 
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The inatrumenta used in measurements od the living, with the 
exceptions of the compasses and the t&pe, are different from those 
used in measurii^ skeletal material. Also, there is not yet as com- 
plete unifonuity in these instruments as mig^t be desirable. Matters 
of this nature in all branches of science are largely those of evolution 
and the eventual survival of the fittest. 

Most of the anthropometric instruments or their prototypes owe 
their development to the pioneers of the £cole d'Anthropologie, 
Paris, and more particularly to Paul Broca, the first director of the 
Ecole and the father of anthropometry. The ingenuity and great 
service of Broca in this r^ard have not yet received a due apprecia- 
tion. The instruments are partly non-metallic and partly metallic, 
partly fixed and partly free, and in some instances they differ some- 
what according to whether they are to be used in the laboratory or 
in the field. 

The instruments essential for measurements on the living are the 
planes or rods for measuring the stature, sitting height and the span; 
the spreading and the sliding compasses or calipers, for measuring 
the head, the facial parts and the hands; the lai^ sliding compass for 
measuring the diameters of the chest, pelvis and feet; the anthro- 
pometric tape for measuring circumferences of the head, body and 
limbs; and certain accessories such as the dynamometer, color scales 
etc. They may briefly be described as follows : 

1. The ArUhropometru! Plane of Broca. — Made of thoroughly 
seasoned wood, 1 meter high, 12.5 cm. broad, 1.5 cm. in thickness, 
stained dull yellow, varnished; graduated in centimeters full across, 
in half-centimeters one-half or two-thirds across, and in millimeters 
along the left or both margins. Marking plain, easily legible. The 
upper edge provided with two eye-ecrews or other device for hanging; 
and the jAajte may be hinged at the 70 or 75 cm. mark for easier 
transportation (A. H.). la. Square (Adjunct). — ^Two pieces (rf light 
wood, 18 cm. long by 12 broad by 1.2 in thickness, joined at right 
angles, and provided on the inside, in the middle line, with a nurow 
strip serving as a handle; stained and varnished as 1. 
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Use: for measuring stature and sitting height. In the laboratory 
it is of some advantage to use a separate plane for each of the two 
measuTements, the plane for measiuing stature being fastened one 
meter above the floor, while that for measurii^ sitting height is 
fastened directly above the beoch on which the subject sits for this 
measurement. In the field, one plane fastened one meter above the 
floor or a level piece of ground, will do for both measurements, the 
height of the bench in the case of sitting height being subtracted from 
the total measurement obtained. 

Modifications. — In the original planes of Broca, at a distance of 
1 cm. from the left border, there was a fairly deep groove, which served 
for a graduated shding square by which one could measure the stature 
as well as the ear and shoulder heights, and, together with another 
appliance, also the facial angle; all these have now become obsolete. 

Paper or Cloth Plane or Tape. — At the occasion of certain recom- 
mendations made by the Committee on Anthropology of the National 
Research Council, in connection with the impending measuring of 
laige numbers of recruita for the United States Army, the author pro- 
posed* that instead of the more costly plane, special inextensible 
linen or paper strips be printed to take its place. A strip of this 
nature, 8 to 12 cm. broad, printed accurately on inextensible and 
unshrinkable paper or other material (ordinary materials change 
considerably!), is e^y to work with and has the advantage of cheap- 
ness as well 88 ease of transportatiou. They may be made in segments 
of 50 cm. In cases of necessity a scale may be improvised on the 
wall or other vertical, or on a strip of paper; or the ordinary anthropo- 
metric tape may be fastened to the wall, rod, etc. An improvised 
stout paper scale should be well varnished on both sides, to pre- 
vent puckering, shrinking or extension. All scales must be tested by 
Btandards. 

2. AjUhropom^a: — A number of related instruments are embraced 
under this name. Their common principle is that of a graduated rod, 
single or in sections, fixed to a pedestal or with a free lower end, and 
provided with a shding horizontal branch. They are used for measur- 
ing stature and sitting height, instead of the above described plane, 
and are particularly advocated for work in regions where no vertical 
such as a wall or tree may be found on which the plane might be 
fastened. 

> Ah. J. Pets. Aothbop., 1918, i, ^1. 



yGoogIc 



S4 ALBS BRDLlfiXA 

The most useful modifications of this instrument are the Anthro- 
pomHre and the Toise anthropomitrique of Topinard,* and the metal 
rod of Martin. The terminal part of the last named has both a fixed 
and a sliding branch and may serve for the purposes of both the 
anthropometer and a large sliding compass.* 

These instruments are of value and continue to be employed by 
various investigators, particulariy those of the Zurich school; but they 
are not as handy, easy of manipulation or accurate as the fixed plane. 
Moreover, there is a rather important difference in their mode of 
employment by the different observers, some using them in the same 
way as the plane, which secures a standard posture of the subject, 
while the followers of Martin place them in front of the subject, which 
makes the regulation of posture imcertain. 

The writer advocates the use of the plane, for the fastening of 
which one can always find or provide some vertical. 

Individuals met with on the road, in the fields, etc., may be measured 
against any suitable object and the height determined by the ordinary 
tape. 

3. Horixonial Plane (Accessory). — For laboratory purposes and 
for field work where numerous subjects are to be measured, this is a 
useful accessory facilitating the measurement of the span. It con- 
sists of a light wooden i^ank, or paper strip, 30 cm. broad by 60 cm. 
in length, graduated from 140 to 200 cm. For the purposes of measur- 
ing the span a vertical wooden strip is fastened on the wall 80 cm. 
from and parallel with the left edge of the vertical plane, to serve as a 
"point d'appui" of the longest finger of the right hand of the subject. 
The horizontal plane is then fastened to the wall at a distance of 140 
cm. from this vertical strip (or 47.5 cm. to the right of the vertical 
plane), and serves for the determination of the span length, the exact 
manner of taking which will be described under "Methods." A 
serviceable scale of this nature may be improvised on the wall. A 
paper scale must be well varnished. 

4. Wooden Bench (Accessory). — For measuring height sitting (and 
other piu^Mwes). For laboratory use and in measurements on Ameri- 
can people (who on the average are tallest of all Whites), the most 
serviceable bench is one of 60 cm. in height, 50 cm. in breadth, and 32 

>^m. d'Anthn^. g6n., S', PariB, 18S6, 1116-20. Made by both Msthieii 
and Ccffin, Paris. 

'Made by P. Hecmann, Zurich. 
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cm. antero-posteriorly. For work among shorter peoples, and ee- 
pecially among children, the bench must be lower, the aim being for 
the thighs of the subject to be flexed at right angles to the trunk. In 
the field, any convenient well-made box may be used. 

The laboratory bench is stained light mahf^aoy or other suitable 
color, and varnished. It should be made of well seasoned wood, to 
prevent appreciable changes in particularly dry or damp weather. 

6. Pluffli and Level (Accessory). — ^When uung an antbropometer, 
muiouB measurements on the body, such as the sternal height, shoulder 
height, etc., may be taken direct, but unless the subject stands against 
some vertical there are always chances of error owing to uncertainty 
as to correctness of position. When using the Broca plane we may 
get all these measurements in a simple and more accurate way with 
the help of a small level and plumb. The level is made in the labor- 
atory. It consists of a narrow glass tube, 16 cm. long, filled with 
alcohol containing a small bubble of air, and marked with a red ring 
at the middle. The plumb is a pointed piece of lead or other metal, 
suspended on a strong linen or silk thread. The subject stands against 
the plane in the same position as for the determination of stature; 
the level is applied to ^e landmark from which the measurement is 
to be taken, and held there horizontally by the left hand; the plumb 
is then dropped to the floor, without any slack, and the thread is 
pinched by the thumb nail and forefinger at the height of the lower 
edge of the level. The subject then steps aside, and the measurement 
taken is ascertained on the scale of the plane. The procedure is quite 
simple. 

6. The Spreading Calipers {Compos d^ipaisseur). — Tiaa is one of 
the indispensable and most useful instruments in Anthropometry. 
It is manufactured in several varieties. These are, (1) the snkall com- 
pass of Broca, made by Collin in Paris, as well ae — ^with slight modi- 
fications — ^by Hermann in Zurich; (2) the standard larger compass of 
the Paris Ecole d'AnthropoIt^e, made for many years before the 
war by Mathieu as well as by Collin, in Paris; (3) the Bertillon com- 
pass, made by Collin; and (4) the Hrdll£ka compass made in France 
(CoUin) and United States (Fig. 10). 

The several instruments differ in usefulness. The small compass 
is more adapted for work on the skull than for that on the living, 
although it is also used for the tatter purpose. The larger standard 
compass is an excdlent instrument for ordinary anthropometric work 
on the living, as well as that on the skull. The Bertillon compass is 
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practically the same as the preceding, but is marked by a greater 
rigidity as well as bluntness of the branches, and a reduction of the 
Bcale. The HrdlitSka compass possesses certain adaptations and needs 
a special description. Of the three older forms of calipers only one, 
the standard compass of Mathieu, could be used in measuring the 
height of the head. This measurement is one of growing importance 
and various methods as well as instruments have been devised in the 
past for securii^ it on the living. One of the easiest of methods, for 
many years practised by ihe author, was to introduce the branches 
of the standard compass into the auditory meatus, bring the scale of 
the instrument over the bregma, note the spread, determine with 
the rod of the ahding compass the distance from the bregma to the 
lower edge of the scale, and by a simple arithmetic procedure, obtain 
the height of the head. But these older instruments had certain dis- 
advant^es when used for this purpose, which were a somewhat 
inadequate size of the branches in the cases of large heads, an oblique 
direction of the terminal parts of the branches, particularly when 
sufficiently dilated for introduction into the ears, and the facility 
with which the branches penetrated deeper into the ear than required. 
To obviate these disadvantages, the writer in I9I2 visited MM. Collin 
in Puis and gave directions for mfJcii^ cbmpasses with slightly lai^r 
branches, with the terminal parts horizontal at the spread of 10 cm.; 
and with a guard on the tower portion of each branch 8 mm. from the 
point, to regulate the distance of introduction into the meatus. The 
resulting instniment is but imperceptibly heavier than the older stand- 
ard compass of Mathieu; it serves with equal facility the same pur- 
poses; and in addition it is thoroughly well adapted for measuring the 
height of the head. 

7. The Sliding Compass (Compos gtissUre). — This instrument is 
too well known to need special description. Figure (10) shows the 
compass of Collin, which is almost identical with that of Mathieu 
and is a well-balanced and most useful instrument. The Martin 
sliding compass shows slight differences, which appear to be matters 
of personal choice rather than those of additional usefulness. 

8. Large Sliding Compass. — There are several instruments of this 
nature, some made of wood (Paris, American), others of wood with 
steel branches (Topinard, Manouvrier), and still others wholly of 
metal (Martin, Hrdlidka). Except the wooden and the author's 
instrument, they have in common the disadvantage of narrow branches, 
which in measuring the thorax are liable to be pressed into the inter- 
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costal spaces; and not seldom, especially in the wooden compasses, the 
branches are not rigid enough, which results in some error of measure- 
ment. 

The writer's instrument consists of a hollow rod, 70 cm. long, 2.2 cm. 
broad and 0.8 cm. thick, made of well nickeled and welded brass 
stripe; and of aluminum branches, 26 cm. long (in the free) and 3.5 cm. 
broad. It is light, very serviceable, as well as durable, easy working, 
and accurate (fig. 10). 

9. Tapes. — The b^t anthropometric tapes are made in Paris by 
instrument makers who stand in connection with the £}cole d'Anthro- 
polc^e. They are made of hnen, painted grayish-white, are accurate 
and non-elastic. The layer of paint and varnish on each side is light 
and does not crack. One of these tapes gives months to years of 
service. 

Steel tapes are easier to obtain but less advantageous. They are 
not so easy to manipulate and read; they are cold and sometimes they 
break. The steel tape may be used, however, with some advantages 
on skulls and bones. 

10. Standard MOer (Accessory). — A strong lamina of brass, 1 
meter long, graduated in centimeters and nullimeters, standardized in 
France. Obtainable throi^ the French manufacturers of anthropo- 
metric instruments. Very useful for testing accuracy of tapes and 
graduated planes. A laboratory instrument. 

11. Standard Block (Accessory). — Block of wood or preferably 
metal, aluminum or brass, for testing the accuracy of calipers, at 
5, 10, 15, and 20 cm. spread. The best appliances of this nature are 
made of metal. They are laboratory accessories. 

12. Dyjiamometer (Collin or Mathieu). — ^Description unnecessary. 
No handles requisite for ordinary tests. 

Other dynamometers are made, particulariy in England and in the 
United States, but the results obtained by these are not strictly com- 
parable with those obtained by the classic French instruments, and 
the latter are to be preferred on account of their simphcity, long use 
in anthropometry, and their handinees. 

13. Weighing Sealea. — The question of weighing scales in Anthro- 
pometry is one of considerable difficulty, for in general they are heavy 
and difficult if not impossible of transportation. In the United States 
and in England, moreover, we have practically no metric scales and 
must use those of the old system, which necessitates a subsequent 
conversion of the figures. Suitable weighing scales for infants in 
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both the old and the metric syBtem are obtainable in Europe as well 
aa in this country, but even these are heavy for transportation. For- 
tunately, weight in adults, on account of ite great variation, is not a 
measurement of prime importance. 

14. Standards for Colore of Skin, Eyes, Hair (Accessoriea) . — Though 
generally satisfactory observations on bIud, eye and hair color are possi- 
ble without the use of standard color scales, the difficulties of nomen- 
clature and of imiform instruction in different laboratories, have nevei^ 
theJess caused a strong desire for a series of standards with which the 
colors found could be matched, and by the number or name of which 
they could be recorded. The result has been the preparation, by 
various workeiB, of scales of colors intended to facilitate this important 
part of anthropological observation. None of these scales represents 
all that could be wished for, but all have their uses. 

Skin Cdors. — There are several scales for matching skin color. The 
beet known and one that has been most used is that of Broca,* the 
others being those of von Luschan,* Rudolf Martin,* and Gustav 
Fritsch.* Also there are other methods,* among them direct paintii^ 
in the 6eld of the shades observed, a procedure which meets with only 
limited success on account of the changes in the color of the pigments 
durii^ drying. 

Until an international i^reement on some one scale is reached, the 
observer may use either of those now in existence, it being understood 
that in bis report he will state which one he employed. Or he may 
use simple descriptive terms which will be given under "Methods" 
and which in most cases are quite sufficient. 

Cdor Standards for Eyes and Hair. — The color of the eyes and the 
hair, as that of the skin, may be determined by unaided observation, 
and with many primitive tribes in general the task is quite simple. 

> Printed origuially in hia "Instmctioni gtotoJes pour lee recherchee Anthni- 
pcJogiquM," Mim. Soe. SAnOvmp. FvU, 1864, n; 2e M.., 16mo., Paris, 1870; rei«'. 
on larEer scale in Hrdlicka (A.) — Dnvctions iat ctdlecting infcvmation and speamens 
tot physical anthropfdogy. Bull. U. S. Nat. Mils., Pt. R. No. 39, Wash., IQM; also, 
in part and with different numbeia, in the "Notea and Queriea on Anthropology," 
<rf the B. A. A. S. 

*v. Lnschan'a scale oonsisting of a series of colored glass tablets, is made by 
Hcvmann, Zurich. 

■ Mentioned by O. Fritach. 

* Fritsch's colon, on punted p^ier stripe, may be had from W. Pfund, Berlin; 
the method is described m the MiU. Anlhrop. Ou. Wien, 191ft, xn, 183-5. 

* QrKy (J.), A new -instrument tot detenntnins the color of Uw hair, eyes and akin 
(Man, 1908, Tm, 54); the Btadiefa eoior top; the bade color ecake; eto. 
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But amoDg tnixed groupe, and particularly very mixed Whites such as 
the Americans, these procedures become more difficult and call for 
careful instruction as well as experience, or for the use of adequate 
standards. Such standards exist both for the eyes and the hair. 

For the eyes there are several color scales, such as that of Broca,* 
Bertillon,* the Medical Department IT. S. A.,* etc. In addition we 
have the artificial eyes of commerce, the glass eye standards of Galton,* 
and the "Augenfarbentafel" of Martin.' For hair, samples of actual 
human h^ have been used (f. e. by PearBon — BiomHrica, 1907, v, 
474) ; and since 1907 we possess the good though still not fully sufficient 
artificial-hair standards of Eugen Fischer.* 

15. Additional. — Occasionally it may be found necessary or ad- 
visable to use certain accessories in anthropological work on the living, 
such as the finger-print outfit, or the apparatus for determining blood- 
pressure, chest capacity, sensibility, etc.; but these are well-known 
medicolegal or physiological instruments which do not call for a 
specific description in this place. 

Selection of Measubehents 
As already mentioned, the number of practicable measurements on 
the human form, both in life and on the remains, is infinite. Moreover, 
every one of these measurements may be of anthropolf^cal value if 
taken by the same method on sufficiently large numbers of individuals 
of various racial, environmental, social, or defective groups. But it is 
self-evident that for practical purposes we must make for ea^h separate 
piece of investigation a careful selection of those measurements which 
on the one hand will fulfill the objects of our study, and which on the 

' Echelle ebromatique dea yeux. InBtructions AiithTopol<^queB e^nirales, 2 ed., 
Parifl, 1879. Conasts of four series of colon, brown, green, blue and grey, with 
five shftdes to each. 

> Bull. Soe. iTAtUkrop., Puu, 1892, 384-7; ftlso, Tableau des nuances de I'iris 
humain, Paria, F. Durand. 

■ Twelve Bhades, on black stripa; Queen ft Co., Phila. Same firm fumiahes 31 
"Standard Colors for Artificial Eyee," which are slightly more useful. 

•Obsolete. 

■To be had through the Anthropologische Institut der Univontit, Zurich. 
CodsibU of a case with alurainum plate and 16 glass eyes which protrude from eyelid- 
like apertures in the ptat«. 

* Made by F. Ronett, Fr^urg i. B. Connst of a metal case containing 30 dif- 
ferent colored sampleu of artificial (cellulose) hair. Desc. by Fischer in "Die 
Beatimmung der menschlichen Haarfatben," KorU. d, d. Anihrop. Oa., 1907, 
xxxvm, 1-7. 
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other hand will enable us to secure observations on the largest possible 
number of individuals, and not impede a prompt pteparatioa of the 
data for pubhcation. 

The selection of the measurements for a particular piece of study 
is not as difficult as might seem, once we are well conscious of the 
exact aims of the study to be undertaken. If it is to be a study of 
the laws of growth in the child, we shall naturally devote our atten- 
tion mainly to the dimensions of the body as a whole and to those of 
ite main segments, the head, neck, trunk and limbs. We may dia- 
legard in this case the growth of the secondary parts such as the ears, 
nose, mouth, hands and feet, and possibly even the development of 
the face as a whole, which should form the subject of special studies. 
Should our object be racial comparison, the main attention will be 
centered in stature, sitting height, possibly the span, and the dimen- 
sions of the head, face, nose and perhaps also the ears. But if the 
object of the research is to be a comparison of two or more environ- 
mental or social groups, then it will be necessary to pay close regard, 
besides the measurements just mentioned, also to those of the shoul- 
ders, cheat, hands, and feet, and possibly also to those of special parte 
of musculature. Same rules will naturally be observed in work on 
the skeleton. 

Besides such more ganeral studies there will be occasions for research 
on single parts or oi^ans, which will call for detailed measurements of 
these, t(^ther with those on parts that stand in important correla- 
tion. Finally, in the study of individual variations of parts, we may 
practice detailed measurements which will be used on no other oc- 
casion and which it would be of no use to complicate by measurements 
on unrelated parts or oigana. 

In preparing for meiasuring the living, the student must consider, 
in addition to the interests of the work, also the sensibihties of his 
prospective subjects. He must particularly bear in mind that mod- 
esty, though it may differ in shade or degree, is a universal virtue which 
cannot be offended with i^^nuuty. Fortunately, measurements which 
would call for exposures likely to be resented are in general those of 
secondary value only. Moreover, a light garment will in no way 
interfere with the accuracy of measiiremente, as for instance those of 
the chest, the maximum breadth of the pelvis, etc. To demand more 
than an accustomed exposure would spoil the chances of success of 
the investigator in many a tribe of primitive people, and might even 
prove dai^^erous. Clean mind and clean work are both requisites, 
as well as great tonics. 
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Blanka. — The subject of blanks has already been coTered in the 
main (p. 40). Anthropolt^cal literature contains many examples of 
proposed universal blanks, from those of Broca, Topinard, and the 
British Association, to those of von Luschan and the overeomplex 
ones of Tor5k or Rudolf Martin. The essentials are however the same 
in all, tmd if any rule should be given the student in ttua conoection it 
is to begin his independent work with these essentials, and let experi- 
ence' advise him as to exten^ons. 

The general type of blanks used on the living by the author are 
reproduced on the next pages. Though based on long experience and 
seeming to him satisfactory, they are not given here to be blindly 
followed. He himself modifies them according to occasions. He may 
add, f<H- instance, the sternal notch height, breadth of shoulders, and 
breadth of the pelvis; he may eliminate the span, the ear measure- 
ments and other determinations. The blanks relating to skeletal 
material wiU be dealt with later. Author's general blank for children, 
which on account of the diversity of ages is printed on an individual 
sheet, is also here shown. It is equally subject to modifications, ac- 
cording to circumstances. Both sets of the blanks here given will 
be seen to lack various measurements which have been used more or 
less extensively in anthropometry, such as the various subsidiary 
heights (to shoulder, nipples, xiphoid, umbilicus, pubis), those that 
apply to the various segments of the limbs, etc. The reason is that 
except in special studies none of these measiu^menta is of prime 
importance, and in many cases either the exposures they call for or 
the uncertainty of their landmarks, offer serious difficulties to eGfective, 
accurate work. In case of exceptional opportunity or special interests 
of the observer, any of these measurements may, of course, be included 
in the general scheme. 

LANDIUBKS AND ICETQODB 

So f ar aa measurements on the living are concerned. It will be of 
advantage to speak of landmarks and methods jointly. Moreover, 
only those measurements will be considered in this place which are 
practiced in the anthropometric work of the Smithsonian Institution. 
Information as to others may be readily obtained from Broca,* Topi- 
nard,* Martin,' and the existing Int«*nation^ Agreements. 

> Broca (Paul), Instmctiona anthropologiques g6ii£njM. 12mD, 2 ed.. Pane, 1879. 

* Topinard (Paul), £l4menta d'AnthropoIo^ K^D^»le. 8°, Paris, 1886. 

■ Martin (Rudcdf), Leiirbucb der Antliropologie. 8°, Jena, 1914. 
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ueabubbioints ot thb boot 

The directions to be given will for the most part strictly follow those 
of the IntematioDal Agreements, as far as these go; but for the benefit 
of the student there will be a number of explanatory changes in the 
wording, and also a number of additions, all of which will be plainly 
indicated. 

SUUure — The stature is to be measured on the anthropometric 
plane of Broca, or an equivalent strip or tape (see under Instru- 
ments), with a square. The subject stands erect, on level surface, 
with heels tt^ether, and with these, the buttocks and the shoulders 
applied to the vertical (wall, rod, tree, etc.) on which is fastened 
the anthropometric plane, while the head is held so that the visual 
as well as the biauricular axis are horizontal. The occiput will fre- 
quently touch the vertical in this p(»ition, but it is not obligatory 
that it should do so. The arms hang in natural position. The height 
of the vertex is ascertained by means of the square. Observer stands 
slightly to the left of the subject, manipulates the square by hold- 
ing it lightly in the left hand, and reads the measurement on the right 
maipn of the plane. The square is applied to the head horizontally 
twice or three times in succession, to facilitate correct reading, and 
with sufficient impact to feel the skull resistance. Care must be exer- 
cised not to make an error in the reading. 

The method as given here differs slightly from the Geneva agree- 
ment in that it provides, through the application of the heela, buttocks, 
and shoulders to the vertical, of a strictly standardized posture which 
will also serve for other measuremente. There is no appreciable dif- 
ference in the measurement by the two methods if taken with sufficient 
care; but the modification here given assiu'es a greater uniformity of 
results as well as a greater ease of procedure. It is moreover strictly 
speaking the method of Broca*; and it is the method of the Geneva 
International Agreement for sitting height (q. v.). It would be in- 
congruous to take the total height in one standard position and the 
sitting height in another. 

Should the development of the buttocks interfere, aa may occa- 
sionally happen in women, the subject is not forced against the vertical, 
but allowed to stand sUghtly in front of the same. 

2. Height to the Supra-etemal Notch. — Instruments: A level and a 
plumb, or the anthropometer. The level has ^ready been described 

1 1nstructions,' etc.. 119. "he vertex est le point culminant de la t^, lonque le 
nijet debout et adoeee au mur regarde droit dwajit lui. La hauteur du vertex n'est 
autn choee que la taille du nijet. On la mesure eu faisant deecendre la grande 
^uene but sa Ute." 
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(p. 55). In ^e abaence of the specially made tube, use may be made 
of a flat piece of wood, euch as the ordinary tongue depressor, which 
is appUed edgewise into the notch. Method: Subject retains position 
held during measurement of stature. The level is pressed into the 
deepest part of the sternal notch, brought to and supported in hori- 
zontal position, the lead is dropped to the floor or ground with the 
string just clearing the abdomen, the cord is pinched by the thumb and 
forefinger nails at the lower edge of the level, the subject steps aside, 
and the measurement is read off against the vertical plane. 

With the anthropometer the measurement is taken direct, with the 
instrument in front of the subject. 

3. Shordder Height. — This is an unsatisfactory measurement, on 
account of the frequency of a faulty holding of the shoulders. It 
should be taken on both sides, record being made either of both the 
measurements or of their mean. Landmarks: the upper surface of the 
outermost part of the acromion. Method; Similar as with measure- 
ment from sternal notch. 

4. Span. — The horizontal distance from tip of medius to tip of 
mediuB, in maximum extension of the arms. Instruments: A vertical 
molding (or wall) against which to apply one of the fingers, and a 
broad horizontal scale on which to take the m^tsurement (see 
under "Instruments"). Method: The subject whose stature and 
perhaps also sternal or shoulder height have just been measured, ex- 
tends one of his arms horizontally until the medius is api^ied to the 
provided vertical, and raises the other arm into a similarly horizontal 
position. The observer ap^dies bis thumb nail to the medius of the 
free arm, and watching the subject, as welt as the continued applica- 
tion of the medius of the arm first raised to the vertical, he directs 
him or her to expand the arms as much as possible. As the expansion 
takes place the thumb of the observer is pushed along the scale, until 
the maximum is reached. That the latter has been reached can usually 
be told from the attitude and expression of the subject. The arms are 
then dropped and the measurement indicated by the nail of the ob- 
server's thumb is read on the scale. The whole procedure is quite 
simple. Normality of the parU entering into the measurement is of 
course essential. 

5. Sitting height. — The Geneva Agreement stipulates as follows: 
"Sitting height. — The subject sits on a horizontal and resisting seat 
about 30 to 40 cm. high (this height being proportionate to the stature 
of the subject); the knees are flexed; the dorsal aspect of the trunk is 
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to make contact with a vertJcfd plane, or with the anthropometric 
rod at two points, viz., in the aacral region and again between the 
shoulder blades; the axis of vision is horizontal. The height of 
the vertex above the surface of the seat is to be measured." 

The directions here given need no alteration. The height of the 
bench for American adults, whose average stature is superior to that 
of most other Whites, should not be lower than 45, and may con- 
veniently be 50 cm. (see under "Instruments"). In taking the 
measurement special care must be taken in each case that the sacral 
region be well applied to the vertical. The occiput in this position 
gener^y touches the vertical plane. 

HEASTJBBUBNTB OF THB HEAD 

Lenf/Ot. — ^The maximum glabello-, occipital diameter of the vault. 

Instrument: The a|:ireading compass or caUpers (compas d'^paisseur, 
Broca or Hrdlifika). 

Landmarks: Anteriorly — the moat prominent point of the glabella; 
posteriorly — ^the most prominent point on the occiput as shown by 
the maximum determinable spread of the branches of the compass 
(Intern. Agr.). 

Method: Accordii^ to older methods (see Bertillon, Martin), the 
end part of each branch of the instrument was held in one hand, as in 
measuring the face. For measurements of the head this is somewhat 
clumsy. A better method is to hold the compass so that its butt 
(or joint) rests on the hypothenar eminence of the hand, the two 
proodmal parts of the branches reposing respectively on the ball of 
the mediuB and on the second joint of the forefinger, while the thumb 
holds the instrument to the hand. The observer applies the thumb 
and middle finger of his left hand, in contact, to just below the glabella, 
places the free end of the left branch of the compass on these 
fingers so that the point touches the glabella, and applies the left 
forefinger over the end. This gives a ball-and-socket arrangement 
which enables the measurer to hold the point of the left branch of 
- his compass steadily over the glabella without fear of displacement. 
This branch of the instrument needs no further attention. The right 
hand is now moved partly around the proximal part of the compass, 
so that the two branches rest on the ball of the fourth and on the 
second joint of the middle finger, and are held and controlled by the 
ball of the thumb and the ball of the forefinger. This hold permits 
not only an easy handling of the instrument with perfect control, 
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but affords also a great facility for regulatiog the pressure. The 
free end of the right branch is then applied over and somewhat to 
one side of the median line of the most prominent part of the occiput, 
and is moved up and down in ssw-tooth faahion from side to side of 
the occiput until the maximum length is encountered. The eyes 
watch only the scale. The ease of mapipulating the instrument 
when handled in this manner is very gratifying. (Fig. II.) 



Fio. 11. Method of holding inBtrument in measuring the length of head. 

Breadth. — The greatest transverse diameter in horizontal plane 
which can be found on the vault by the spreading compass (compas 
d'^p&isseur, Broca or HnUi(ka). 

Landmarks: Determined solely by the maximum breadth of the 
skull above the suprarmastoid and zygomatic crests (Intern. Agr.). 

Method: The instrument is held as in first position for measuring 
the length, and this position is retained. The left hand is placed 
lightly on the top of the head of the subject, aaaistii^ in bringing the 
latter into the most convenient position for taking the measurement; 
the instrument is applied horizontally somewhat above what appears 
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to be the mftTimnm breadth, and is moved in a zigzag way sntero- 
posteriorly, desceadit^ and again ascending by zigzags, until the 
maximum breadth is found. The eyes watch only the scale. It is 
necesBary to repeat the movements in an ascending and possibly once 
more in a descending direction, until the observer is positive that the 
maximum breadth has been ascertained. 



FiQ. 12. Method of holding ioatrument io measuring the breadth of head. 

Height.' — The height from the middle of the line connecting the 
floor of the auditory canals to bregma. 

Instrument: The spreading compass of Hrdlifika (Fig. 10). 

Method: The instrument is held by the right hand just below the 
joint. The head of the subject being steadied by the left hand, one 
branch of the instrument is gently introduced into the left ear as far 
as the guard permits, and the same is followed with the right ear. 

^ Xho Monaco Agreement stipulates that the height of the head he taken from 
"the superior border of the auditory opening" to the "yertox"; but no satisfactoiy 
method for taking the measureinetit ia offered or has ever been devised. The method 
hen described has been pntcticed by Uie author Bince 1898 and found eSeotive. 
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The compoBS is then slightly raised to assure penetration as far as 
the guards allow, is taken hold of a short distance above the scale by 
the left hand, allowed to sag down by its own weight, and held in posi- 
tion. The ulnar side of the hand that holds the compass should for 
greater steadiness repose on the head of the subject behind the in- 
strument. The scale of the compass is now brought aa near as possible 



Fia. 13. Method of holding the inBtmment in meaBuriog the height of the bead. 

over the bregma, the spread of the branches of the compass is noted 
on the scale, the distance from bregma to lowest part of the scale is 
carefully ascertained by the rod of the sliding compass, and the 
operation is completed. All that is now necessary is to read off on a 
previoiuly prepared scale the total height from the base line of the 
points of the compass to the lowest part of the scale of the same at 
the spread observed in the subject at hand, and to deduct from this 
the distance between the bregma and the scale. Special care must 
be exercised that neither of the branches (particularly that in the right 
ear) slip out of the meatus. (Fig. 13). 
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This tnetiiod is readily learned and causes the minimum of incon- 
venieDce to the subject (puiiicularly if the points of the inBtnuneat are 
wanned in water or by the breath of the observer before introduction), 
and with due care it gives results which vary within less than 3 mm. 
The time required is scarcely more than the average time for ascer- 
taining the head length. The external portions of the fioor of the 
meatus, while not as perfect landmarks as could be desired, give with 
this method and instrument, in the author's experience, results that 
are more satisfactory than those obtained by any other method or 
instrument so far devised for taking this important measurement of 
the head. The preference of bregma to the vertex for the superior 
'point de rep^re,' is in accordance with the Geneva Agreement, 
which stipulates two heights of the vault and both to the bregma. 

HBASUBBICBNTS OF THE FA.CB. 

The face in the living can hardly be considered without including 
the forehead, which contributes in an important way to the physi- 
ognomy. In consequence certain measurements of the "face" include 
the frontal part of the head up to the line of the hair. 

The essential measurements on the face are its anatomic and 
physiognomic heights, and ite greatest breadth; but generally it is 
also advisable to include the smallest frontal and the bigonial diameter. 

Instrument: The spreading compass (Broca or Hrdliika). 

Preliminaries: The location of the nasion, and the middle point 
of the h^ line (crtnion), may with advantage be marked beforehand by 
anihne pencil. 

The nasion should correspond as doeely as possible to the ana- 
tomical nasion, t.e., the mid point of the naso-frontal suture. In a 
certain proportion of subjects this point may be felt by the observer's 
finger nail or the point of a pencil; but in the majority we must rely 
on knowledge of its location derived from extensive observation on 
skulls and dissecting room material. It is always situated above a 
horizontal line coimecting the two inner canthi. 

The erinion is the mid point of the hair line, where this forms a 
r^ular arc. Occasionally a more or less marked V-ehape extension 
of the hair downward in the median lin^ will mar this arc, in which 
case it will be requisite to extend the lateral parts of the arc until they 
connect and mark the erinion in the middle of this line. But little 
difficulty will be experienced in this connection. 

Face Length, Anatomical. — ^The distance from the menton (the 
lowest point in the middle of the bony chin), to the nasion. 
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Method: Hold large Bpreading compass bo that the point« repose 
on the balls of the two forefingers. Ascertain with the projecting 
. part of the left forefinger the lowest part of the chin, apply to it the 
point of the compass, and hold in position by the forefinger. Open the 
instrument sufficiently, apply little finger of the right hand to the head 
of the subject for support, bring the right forefinger with the end of 
the right branch to the forehead a short distance above the nasion, 
and without moving the skin up or down apply the point of the in- 
strument carefully to the nasion, at the eame time reading the scale. 

Height to Crinion. — Method: Without removing the hands or 
instrument after the measurement to nasion has been secured, the 
upper branch of the compass is elevated until it touches the crinion, 
and the meaaurement is read off. 

The manipulation is simide and the values of the two measure- 
menta are easily carried in mind until they can be recorded. 

Face Breadth. — The maximum bizygomatic diameter. 

Landmarks: The most widely separated points on the external 
surface of the zygomatic arches (Intern. Agr.). 

Method: Hold instrument as in measuring facial heights. Bring 
over zygomatic arches, feel with forefingers their maximum convexity, 
apply points of instrument with sufficient pressure to fee! resistance of 
the bone, and paea forward and backward in up and down zigzags, 
watching the scale; repeat process in opposite direction, and perhaps 
once more forward and backward, imtil the n>ftTimiim breadth is 
ascertained. 

Diameter Frontai Minimum. — The minip^ntn frontal breadth, or 
the shortest horizontal diameter between the two temporal crests 
on the frontal bone. 

Instrument: Compas d'^paisseur, Broca or HrdlijSka. 

Method: Hold instrument as for measurii^ the facial heights and 
breadth. Search with forefingers above the lateral angular processes 
of the frontal for the deepest part in the curve of each temporal line; 
when found slip the points of the forefingers behind the lines, apply 
points of compass to the same, and read measurement. 

Diameter Bigenial. — Instrument: Compas d'^paisseur, Broca or 
HrdU^ka. 

Landmarks: The gonions or points of the angles of the lower jaw. 
The separation of the angles is measured by applying the compass 
to the most prominent points on their external surface. 

Method: Hold instrument in same way as for the other facial 
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meaBurements; ascertain most prominent points of angles with tips 
of forefingers, slip these a little behind, apply points of compass to 
the points just ascertained and read off the measurement. 

Height of Forehead. — The height of the forehead is the difference 
between the menton-nasion and the menton-crinion diameters. 

MEABUBBMSNTS OF THE NOSE, UOUTH, AND BAB8 

Nose: Length. — The length (or "height") of the nose from the 
nasal septum where this joins the upper lip, to the nasion (Intern. 
Agr.). 

Instrument: The sliding compass. 

Method: Apply left hand over the head of the subject in such a way 
that the thumb is a short distance above the nasion. Place the fixed 
branch of the compass gainst the thumb, and with this bring gently to 
touch the nasion. Push movable branch of compass to point where 
the line of the septum joins the skin descending from the nose to the 
upper hp, remove instrument and read measurement. 

In cases where no point of demarkation between the upper lip 
and nasal septiun exists it will be necessary to press slightly on the 
lower branch of the instrument in the line of the septum, imtti the 
requisite point is reached. The student beais in mind that his object 
is to ascertain the correct length of the nose alone. 

Breadth. — ^The maximum normal external breadth of the nasal 
ale, determined without the exertion of any pressure. 

Instrument: The sliding compass. 

Method: Hold instrument in right hand, with thiunb on the sliding 
branch and points upward. Place dorsal parts of the third and 
fourth fingers of the left hand on the subject's chin, with the forefinger 
free; apply distal branch of compass to your forefinger, and with this 
acting as a support bring to the most prominent part of the right 
nostril; push sliding branch . gently to most prominent part of left 
nostril, turn instrument slightly forward and backward to ascertain 
that both branches are touching and not compressing the skin, re- 
move and read measurement. 

Remm-ks. — The position of the left hand of the observer in connection 
with both measurements on the nose is of coimderable importance and 
assistance, assuring a safe, quick and accurate measurement, and 
giving the subject a sense of confidence. In measuring the breadth of 
the nose, care must be taken that the nostrils of the subject are not 
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dilated; a more or less unconscious dilatation will take place in some 
subjects when the measurement is to be taken. 

JIfoutA. — ^Breadth: The distance between the angles of the mouth 
at pointe where the mucous membrane joins the skin, with mouth 
naturally closed, without tension. 

Instrument: Sliding compass. 

Method: Apply forefii^r of left hand to the chin and the medius 
below the chin. Place fixed branch of instrument on forefinger, 




Fia. 14. LengUi and breadth of ear. 



apply to right comer of the mouth, bring point of sliding branch to 
Ht comer (without exactly touching either), remove instrument and 
read measurement. 
Left Ear. — The left ear for a right banded observer is much easier 



yGoogIc 



76 alkS hbdli£ka 

to be measured and ebould therefore be the ear measured on all dcc&- 
Bions. The two measiiremente to be taken are the greatest length, 
and the greatest breadth at right angles to the length. Both are 
taken with the sliding compass (Fig. 14). 

Length Mcasimum. — Landmarks: Superiorly the highest point on 
the border of the helix; inferiorly the lowest point on the lobule. The 
rod of the eompaas should be held parallel to the long axis of the ear; 
use no presBiu-e (Intero. Agr.)- 

Method: Place third, fourth and fifth fingers of left hand above the 
ear, apply fixed branch of compass to baU of the medius, bring it 
gently with this to the uppermost part of the ear, push sliding branch 
to lowermost point of lobule, holding instrument parallel to the long 
axis of the ear, and read measurement. 

Breadth. — Distance between two lines parallel to the long axis 
of the ear, one of these lines being tangent to the anterior, the other 
to the posterior border of the helix (Intern. Agr.). 

Method: Place three fingers of left hand above the ear as for pre- 
ceding measurement. Apply fixed branch to ball of the free thumb, 
and with this bring to the anterior limit of the cartilage of the helix, 
which can be done most readily by applying a little pressure on the 
point of your instrument so that this sii^ in front of the helix. Hold 
the fixed branch paralld to the long axis of the ear, bring sUding 
branch to the outermost part of the ear, and read measurement. 



IfEASUBEUBKTS OF THO TBUNK AND UHBS 

Breadth of ShotUdere. — ^The most satisfactory breadth is that be- 
tween the great tuberosities of the humeri, which are easily ascertained 
in all subjects. 

Instrument: Lai^ sliding compass (Topinard, Martin, or Hrdli^ka). 

Method: Apply branches of compass to points indicated with suffi- 
cient pressure to feel the unyielding resistance of the bone, and read 
measurement. The anns in natural pendent position. 

Diameters of the Cheet. — The most satisfactory level for measuring 
the diameters of the chest is that at the height of the nipples in men, 
and at the corresponding height of the upper border of the fourth 
chondroetemal articulation in women. The developmental and racial 
variations at this point appear to be better marked than they are 
in any other part of the thorax. 
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Instrument: The lai^ sliding compaea (Topinard, or Hrdlijika). 

Method: Transverse diameter: Subject stands in natural, easy, 
erect poeition. The forearms are flexed at about right angles, and the 
anns are lifted forvard and upward to about 30 degrees from the body. 
They are directed to be held lunp without any tension, and the ex- 
aminer satisfies himself that there is no tensiou by %htly taking hold 
of the forearms and moving the arms shghtly up and down. The 
object of the position is on one band to relax all the thoracic muscles, 
and on the other to permit the ap|dication of the instrument. The 
same position in every respect is preserved for the antero-poeterior 
diameter. 

The large compass is now applied to the chest in such a way that 
its rod lies directly over the nipples (or corresponding line in women), 
the fixed branch is pressed against the thorax until it meets with 
the resistance of the hbe, and the movable branch is applied repeatedly 
to the opposite side of the thorax, with equal pressure, during inspira- 
tiou and expiration, until the medium between the two can be arrived 
at. It is the medium which is recorded. The instrument is held so 
that its plane is at right an^es to the vertical plane or axis of the 
thorax. 

The arUero-porierior diameier is taken so that the fixed branch 
of the compass is applied to the nipple hne, the rod of the instrument 
to the ribs on the left side, and the movable branch to the posterior 
part of the thorax, the instrument being held again at right angles to 
the vertical axis of the chest. Here also we take repeated measure- 
ments until the medium between normal inspiration and exiHratioo 
is ascertained, and this is recorded. 

MeasuremefUa of the Limbs. — It is advisable to measure the left 
hand, left foot, and left leg, puiily because of greater convenience, 
partly because in a large majority of persons the left limbs are less 
affected by work, and possibly also, at least in the case of the hand, by 
injuries. 

L^t Hand. Length. — The International Agreements have nothing 
on the measurements of the hand or foot; but measurements of both 
are indicated in Topinard's El^m^nts etc., 1134r-35, as well as in 
Martin. Those practiced by the author may be defined as follows: 

The length of the hand in the living extends from the middle of 
the line connecting the proximal limits of the thenar and hypothenar 
eminences, to the end of the medius, with the hand in full extension. 

Instrument: SUding compass. 
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Method: Take a sheet of blotting paper, apply to pointe just given 
(which if indistinct can easOy be ascertained by fiexing the hand upon 




Fio. 15. Length and bnadth of luuid. 



the forearm), mark mid-point with aniline pencil, and seciue measure- 
ment with hand in full extension. 



yGoogIc 



ANTHBOPOUBTRT 79 

The easiest way to take the measurement is by placing observer's 
left band under that of the subject with thumb close to the point from 
which the measurement is to be taken; applying the fixed branch of 
the compass to the observer's thumb and with this to the marked point 
at the wrist; seeing to it that the hand is fully extended, and bringing 
movable branch into light contact with the point of the medius. The 
rod of the compass is held parallel to the wrist-point — medius Une. 

Breadth. — The most expressive breadth of the hand is that across 
the palm, at nearly right angles to the length. 

Instrument: The sliding compass. 

Method: With hand in full extension, apply fixed branch of compass 
to the ai^e formed by the thumb and the r^ial side of the palm, and 
if necessary compress skin lightly until the point on which the instru- 
ment rests is in straight line with the radial surface of the forefinger and 
pabn. The rod of the compass lies applied across the palm, and the 
moving branch is brought to a point on the ulnar side of the palm 
midway between the basal (metacarpo-phalangeal) groove of the little 
finger and the Une limiting the faypothenar eminence. 

The most satisfactory way of taking this measurement is for the 
observer to place his left hand under that of the subject bo that the 
tip of his medius is just below the junction of the thumb and palm, 
and his Uiumb is on the palm itself. The point of the movable branch 
of the compass is now apfdied to the ball of the observer's medius, is 
broi^t with this to the required position in the palm-thiunb angle 
of the subject's hand, and the fixed branch is brought slowly to the 
requisite point of the ulnar side of the palm. This latter point may 
be marked beforehand, but its location can be easily estimated. The 
breadth thus- obtained is nearer the mftTimiimj more logical, and 
easier to take, than would be that at strictly right angles to the length 
and is much more characteristic than the breadth across the meta- 
carpo-phalangeal articulations (Fig. 15). 

L^t Foot. Length. — Length maximum, parallel with the long axis 
of the foot. 

Instrument: The large sliding compass. 

Method: The easiest way to secure this meaaiuement accurately 
is to direct the subject to place his left foot upon the bench (usually 
that which has been used for determining the height sitting), without 
pressure, putting all his weight on the right limb. The large sliding 
compass is then applied so that its rod hes parallel with the long axis 
of the foot, its fixed branch touches the heel, and its movable branch is 
brought l^tly to the most distal part of the longest toe. 



,yGooglc 




Flo.; 10. Length and breadth of foot 



yGoogIc 



ANTHBOPOUIiTBT 81 

Breadth: The mftTimiini breadth of the foot, at right angles to the 
length. 

Instrument: The large sliding compass. 

Method: Apply fixed branch of instrument to inner side of foot 
parallel with itfl long axis, and bring movable branch lightly gainst 
moet prominent part on the outer side of the foot (Fig. 16). 

Ovrth of Calf. — Maximum circumference of calf. Measurement 
useful racially, and also in general for comparison of musculature. 

Instrument: Anthropometric tape. 

Method: The left foot is [daced on a bench, as for measurements 
of the foot itself, and it is brought forward so that the leg forms a 
little larger than a r^t angle with the thigh, to insure relaxation of 
all muscles. The tape, held between the thumb and fore-finger of 
each hand, is then applied somewhat above what appears to be the 
maximum bulge of the leg, and is brought snugly around the leg but 
not tightly enough to cause an impression, and a mental note is 
made of the measurement. The tape is then moved, with a side to 
side motion, slightly lower and the measurement is observed again; 
and the process is repeated until the maximum girth has been de- 
termined. 

OBBEBVATIONS ON THD LITINQ 

As in the case of measurements so in that of visual observations 
there is possible a great range of detail, which on special occasions and 
in studies of single oigans may be fully justifiable and even necessary, 
but which has no place in work of more general, routine nature. Thus 
in the case of the nose there is a poesibiUty of making interestii^ de- 
tailed notes on the height and nature of the septum, on the characters 
of the point, on the shape of the nostrils, on the stoutness and other 
characteristics of the root; in the case of the eyes, on the detailed 
characteristics of each lid and cantbus, with almost endless details 
on the coloration. All this, however, is impossible under the usual 
stress of work both in field and in the laboratory. Here again, as in 
the case of the measurements, we must subordinate whatever is not 
essential to the number of subjects, and the possibility of prompt 
elaboration of data. But there are certain minima which the observer 
ought not to pass if his work is to be fairly rounded out, and it is on 
these that attention will here be concentrated.* 

' For greater minutis the etudent idaj be idened eqwcutlly to the ouUinea at 
the anthropometric waA on Auatria'e prisonen carried on during the war b^ Rudolf 
FOdi, pubUebed in 1916-17 in the Mitt. Anthmp. Ou., Wien. 
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Important features in this connection are the order of procedure, 
and especially the mode of recordii^. The procedure should be as 
far as possible It^cal, the eye passing from organ to oi^an in the most 
natmtil order; and the recording is best done in definite, steadily ad- 
hered to abbreviations, which are recorded like measuremenie in 
columns and can eventually be summed up and analyzed in much the 
same manner. 

Another important subject is the characterizing of certain observa- 
tions, such as for instance the thickness of the lips, size of the eye 
aperture, quantity of beard, etc. To properly describe such varia- 
tions we are in absolute need of definite, well-known standards or 
media, and the most available and intelligible standards to us of the 
white race are those of our own, the white people. To become properly 
acquainted with these "means" must therefore self-evidently be 
one of the main aims of the worker in physical anthropology. 

All observations should be made in good and as far as possible 
even (northern) light, never in dusk or in direct sunl^ht; and at the 
most effective visual distances for the student. And of course, where 
possible, the observer will use well-known artificial standards. 

The following classification of characteristics agrees in essentials 
with that of anthropologists in general, differing only in a few details, 
as indicated by prolonged experience on varied races. For the 
sake of brevity it is given in a somewiiat schematic form, which will 
need but Uttle explanation. 

As to abbreviations, the student is free to adopt such as will best 
suit him. The author has thus always used the easily made and read 
s^ of + for "medium," "average," "normal," for which we have 
no other sjnnbol. Terms often called for, such as "sl^t" (si.), or 
"slightly" (si.), "some" (sm.) or "somewhat" (sm.), "moderate" 
(mod.) or "submedium" (subm.), "considerable" (cons.), "marked" 
(mk.), or "pronounced" (pron.), and "excessive" (exc), are easily 
imderstood by all and easy to record. 

COLOR OF SKIN 

Remarks: Observations best taken on chest, back, or upper portion 
of arms. Color standards useful on dark races, but of very limited 
utility with whites. Student should bear in mind that pathoI<^cal 
conditions, particularly those which affect the blood, may alter for 
the time being the color of the skin, even in very dark individuals; 
and also that even dark skins may be perceptibly changed by sunburn 
or long exposure to the sun. 
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descbiphtb tbhus 
CkuBofColar. Shades. 

Whitb — florid — flight — medium — brunet — duaky — flight brown. 
Ybllow — pale yellowieh or sallow — tawny (brownish yellow) — dusky 

yellow. 
Bbown — flight — ^medium — dark — chocolate (solid). 
Black — brown black — ^bluish black — greyish black — ebony black. 



What is generally observed about the eyes is the direction of the 
palpebral fissure or eye-slit, a presence of epicanthus, and the color 
of the iris. Any other feature found to characterize an anthropo- 
logical group shoiild of coiu'se be noted. The color of the conjunc- 
tiva is more of age than racial significance. 

COLOR OF BYES 

Remarks: Good soft light and close attention are necessary. In 
Whites, and puiiicularly Americans, a large majority of eyes are 
mixtures, or blends, of the blues and browns, and both parental 
colors may be represented, the brown abrogated about the pupil, in 
lake or spots, the mostly more or less modified blue outside. In rare 
cases the brown may be present in the form of a wedge-shaped seg- 
ment; and the two eyes may be of a different shade. Eyes change in 
color from infancy to childhood and again during senility; and in 
mixed populations the change may even be from brownish to grey or 
bluish or vice versa. Mixed shades may also change perceptibly with 
physical condition and mental state of subject. In recording, the 
student may either restrict himself to noting the prevailing color 
{i.e., that of the more distal zones of the iris), or record both this as 
well as the presence of the brown color or spots about the pupil. 



Direction: horizontal; 

rert-CMthihiBherJ ="*"";, 

obhque i ^ ^. ■ i i moderately; 

^ L ext. canthi lower . ji 

t- markedly. 

"mongotic" fold (epicanthus). 

BYE COLORS 
Classes: 
Blue — light ("foTget-me-noie")r medium, rich blue, slate blue. 
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Subclasses 

Green — oftcD merely "greeniah"; commonly asBoeiated with 

some brown; frequent in United States. 
Gray — common among northern Slavs. 
Brown — light, medium, dark, very dark. 

Black — really extreme of brown, appearing black, in Negroes. 
Conjunctiva — bluish, pearly white, yellowish, dirty or reddish 
yellow. 

HAIB 

In quantity, the hair may be "normal" or "medium," "thick" 
(term in vogue among men) or "rich" (term in vogue among women 
and applying to length as well as profusion). 

In character, it may be naturaUy "straight," "wavy" (alighUy or 
markedly), "curly" (sl^tly, markedly), "frizdy," "wooly," or 
"peppercorn" (en rouleuz). 

HAIB-COLOB 

Remarks: Among lighter Whites hair color, like eye color, changes 
with growth, as a rule darkening from infancy onward; it also varies 
perceptibly according to the state of blood and in certain pronounced 
mental conditions of the subject, and may present parts (particularly 
postero-inferiorly), strands, or tufts of more or less different shade. 
The color recorded is the prevailisg one, with special note, if advis- 
able, on variations. In gray-haired subjects record original color, as 
far as ascertainable, as well as degree of greyness ("few gray hairs," 
"some," "abt. y^^,}^ most, nearly all, all gray"). In dark races 
grayness rarely reaches pure whiteness and the hair will be yel- 
lowish. A special shade that may be difficult to classify should be 
described in observer's own words. Hair color may also be affected 
by exposure to sun, washing with alkalies, or by staining; what will 
be' recorded will, of course, be the natural color. 

HiJB-COLOBS 

Classes: 

Blonds — Pigmentiess, flaxen, straw, dull yellow, golden yellow; specials. 
Intermediaries — Light brown, ashy, medium brown, medium reddish- 
brown. 
Brunets — ^Dark brown, near black. 
Blacks — ^Rusty-black, bluish-black, coke-black, black. 
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Beds — Light brownifih-red (sandy red), medium brownisb-red, brick- 
red, saffron red, chegtnut red (or auburn); specials. 

UUBTACHS AND BBABD 

Remarks: The mustache (in particular) and also the beard, fre- 
quently differ in density, color, and waviness, from the hair of the 
head. (The pubic hair also frequently differs, but with that the ob- 
server in general ia not concerned.) The mustache is often more 
scanty, or coarser, and in non-brunet Whites is commonly of a more 
reddish color than the hair on the scalp, white the beard is often 
more wavy. Both mustache and beard offer some interesting differ- 
ences from the hair of the scalp in greying. Obeervationa on mus- 
tache and beard among many peoples are regrettably made difficult 
by the practices of depilation or shaving, while those on hair are 
occasionally made difficult among Whites by extensive calvitia 
and by various artifices. 

DBSCRIPnVB MOTES, ITDSTACHB AND BEABD 

Quantity: scarce — mediimi — thick, 
short — medium — long- 
Color: Character: 

ETEBBOWS 

Color: Quantity: scanty — mediimi — bushy — connected. 



Height: low — medium — high. 

Breadth: narrow — mediimi — broad. 

Slope backward: none — slight — moderate — pronounced. 

BUPHAOBBITAZ. BIDQES 

Development : Imperceptible — traces — slight — moderate — medium- 
pronounced — excessive — supraorbital arch. 

NABION DBPBEB8I0N 

Character: shallow — medium — deep; narrow and impressed; wide; 
combinations. 
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Character: Strait 

alightly 
Concave ■ 



Convex • 



moderately 

markedly 

slightly 

moderately 

markedly 

Concavo-convex (wavy). 



NABAL SBPTDH 

Inclination: Horizontal 

("sightly 
Directed upward -j moderately 
[^markedly 
feUghtly 
Directed downward -| moderately 
[ markedly 

1IAI.ABS 

Prominence: none — slight — medium — above medium — pronounced. 
Size: small — submedium — medium — laige. 

ALVEOLAB FROQNATHISU 

Grade: none — small — medium — above medium — pronounced. 

LIPS 

Thickness: thin — medium — above medium — thick. 



Prominence: eubmedium — ^medium — pronounced. 
Form: ordinary — square — pointed. 

Note: What is conuaonly called receding chin ia generally so only 
in appearance. 

AHOLES OF LOWBB JAW 

Prominence: submedium — medium — prominent. 

NECK 

Size: thin — medium — thick. 
Length: short — medium — long. 
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BODT AND LIUBB 

Geoeral state: thin — ^lank — medium — very muscular — plump — obese. 
Asymmetriee : 

EABB 

Marked peculiarities: 

FINOBBS AND TOBS 

Length: short — medium — ^long. 

Position: normal — standing apui; — crowding. 

Peculiarities and Anomalies: 



(in women who have had do children) 
Shape: conical — intermediate — hemispherical. 
Size: small — medium — large. 
Anomalies: 

FHTBIOLOOICAI, OBSEBVATIONB 

Pvlae: Subject sitting, at rest, and not soon after a meal or during 
fastii^, after a long walk or other strenuous exercise, after or under 
excitement. A good method is for the observer to count by quarters 
of a minute, repeating until right count is ascertained. 

Respiration: Same general rules as for pulse. Count immediately 
after taking pulse and without attracting subject's attention (impor- 
tant). Count by minutes. 

TempertUure: Same general rules as for pulse. Taken invariably 
under the tongue, the thermometer being introduced before we begin 
to take our visual observations and count the pulse; tiiese give 
plenty of time for a correct record with even a slow thermometer. 

Bemarka: In connection with pulse, respiration and temperature, 
record time of day, and also invariably the condition of the toi^ue. A 
coated tongue often tella of temporary or chronic derangement which 
modifies the temperature, pulse, and perhaps even reapiration. No 
records of subjects with coated tongue should be included in the 
eventual analysis into the "normal" series. 

HAND PBBBSUBB 

Dynamometric observations may well be restricted to pressure 
with each hand, leaving out traction, lifting strei^h, etc. The object 
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of the observer is to secure the mftTimntn effort in each hand and he 
must stimulate the subject to a maximum exertion. As a rule at 
least two tests are to be made with each hand, after which fatigue 
ensues. 

Combined with these tests may be made ao inquiry into right- and 
left-handedoess, but this is not as simple as may be thought at first 
and will require some special preparation.* 

WBCBLLANBOUS 

other physiological observations, such as those on blood-pressure, 
lung capacity, acuity of perception and response, etc., may be added 
to the above, but are scarcely fit for a general routine examination. 



The examination as to the condition of the teeth fits best perhaps 
at this place. We examine for state of eruption; for abnormalities 
(crowding, impaction, etc.), and anomalies (persistent teeth of first 
dentition, coi^nital absence, supemumerariee, etc.); also for decay. 
Morphological observations are best made the subject of special 
study. 

Combined with examination of the teeth may be that of the palate, 
but it is preferable to make a special study also of that structure. 



Except in recruitii^ and army camps, we are obliged, or find it 
advisable, to weigh our subjects with a certain amount of clothing, 
the we^t of which may readily be approximated and eventually 
subtracted. The author finds it most convenient to weigh his sub* 
jects in their ordinary clothing and shoes, but without coats, wraps 
or hat. 

•See Beeler (A).— Left-h&ndediiMB: Am. J. Phyi. Anthrop., 1919, n, No. 4, 
389-400. 
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SKELETAL PARTS: THE SKULL 

The art of measurmg the skeletal parte differs in many respects 
from that of measuring the living and is, in fact, to a degree a field 
of its own. It is, moreover, a particularly attractive field, for we deal 
here with specimens that are not masked by other tissues, that can be 
handled cleanly and easily, and that are mostly completely at our 
disposal for reference or additional observation. 

The most interesting and important part of the skeleton is naturally 
the cranium, and this has received from the beginnings of anthropology 
the most assiduous attention. The preoccupation of anthropologists 
with the skuU,* particularly since the repeated discoveries of the re- 
miuns of early man, has in fact been such as to overshadow the study 
of the rest of the skeleton, with the result that methods relating to 
research on the long and other bones are with some exceptions leas 
developed and standardized than those on the skuU. Yet these 
secondary skeletal parts are a mine of information of anthropological 
interest, and as time goes on they cannot but receive more and more 
attention. The time for a selection of the best methods of measuring 
as well as observation on the more important of these parts is at hand, 
and in the final section of this series an attempt will be made in this 
direction. The present section is devoted mainly to the cranium. 

Craniohbtrt 

EfiForts at a development of a scientific system of cranial measure- 
ments and observations date from well before the beginning of the 
nineteenth century. The most serious and at the same time successful 
steps in this direction were, however, those of Samuel G. Morton in 
Philadelphia in the late thirties of that century, of Anders Retzius in 
Sweden (1842-1860), and especially those of Paul Broca in France, 
from the eariy sixties onward. Broca's system, which was eventually 
comprised in the "Instructions craniologiqueB et craniom^triques" 

>See bibliographiea in "Inteinalioiul Catalogue of Sdentifio litentuie," in 
M&rtin's "Lehrbuch d. Aathiopologie," in author's "Phymcal Anthropology in th« 
United BtftUs" 8°, Philadelphia, 1919), and in the Catalogue of the litotry of the 
Surgeon General, U. 6. A. 
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(8°, Paris, 1875), is, with some modifications and additions, in use to 
this day. 

The most noteworthy contributions to the subjects of craniometry 
and craniology since Broca are those of Topinard,> Turner,* Schmidt,* 
Tdrfik*, Welcker,* and finally, Martin*; but due credit belongs to 
many earUer as well as later well known workers, such as Blumen- 
bach, de Baer, Lucae, Meigs, Soemmering, Wentzel Gruber, Quat- 
refages, Hamy, Geoffroy St. Hilaire, Flower, Davis, Thurman, 
Hovelacque, Virchow, and others, not to mention the most recent or 
still living, such as Herv€, Ranke, Schwalbe, Gustaf Retzius, Sergi, 
Manouvrier, Matiegka, Le Double, Boule, Giuffrida-Ruggeri, etc. 

The tot^ results of all this work on the skull are not only & great 
mass of data from all parts of the world, but also an elaborate and 
profuse technique of measurements. Many of these measurements 
are now, however, of little more than histonci^ value, having been 
replaced by others or abandoned. Of what remains, the main part 
has been standardized by the International Anthropometric Con- 
vention of Monaco. 

The cranial measurements that will be dealt with here are essentially 
those of the Monaco Agreement; but some of those included in the 
Agreement have since become quite obsolete, while in a few instances 
it is now possible to make useful additions, so that a simple reference 
to the Agreement would not be su£Scient. The blanks to be given 
resemble in essentials those employed on the living (pp. 63-5). 
For brevity, repetition of definitions, etc., will be avoided, author's 
notes being restricted to such explanations as will assist the student. 
A number of measurements included call for special instruments which 
will be described in that connection. No agreement has yet been 
attempted as to the relative importance and definition of descriptive 
characters, and what will here be given in that line is of a more or less 
tentative nature. 

Before beginning with either measurements or descriptive terms, 
however, it will be necessary to give due consideration to several 
preliminary procedures, some of which are of considerable importance. 

■ "ElemeatB (l'Aiithrop(d<^ g&oinie," 8°, Paris, 18S5. 

* Ch&Uenger Reports, Part 29, London, 1SS4. 

* "Anthropol^pBche Methoden," 12", Leiprig, 1888. 

< "OrundEOge dnei syatematiachen Kraniometrie," 8°, Stuttgart, 1890. 
■Valuable contributions in aathTopol<^otJ periodicals, particularlj the Archiv 
for Anthropologie. 

* "Lehibuch der Asthropologje," 8°, Jena, 1914. 
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PrtparalUm of Specimens. — Before a Beriea of crania (or bones) 
can be submitted to measurement or examination, the specimens must 
be not only well cleaned, but also carefully repaired, which is interesting 
work and at times calling for not a little ingenuity. For repair, about 
the most suitable cement is a thick paste made from fish ^ue, or from 
Page's liquid ^ue, with plaster-of-paris and pigment. A box of dry 
sand in which to place the skulls or bones while the cement is setting 
will also be required. 

The specimens, furthermore, must be numbered and catalogued, 
otherwise there would inevitably be confusion. The method of 
numbering is immaterial, so long as the numbers do not duplicate 
others in the collection. The number, tribe, locality, and sex are 
marked with indelible ink in the most convenient locatioD, which in 
the skull is perhaps the antero-inferior angle of the left parietal; and 
all specimeDB of one kind in the collection are marked in the same 
place. If the bone is scaly or too rough, a small parallelogram is 
coveted neatly with oil paint and the marie made on this. 

Sexing.' — In adults, the determination of sex, from the skull alone, 
while generally offering few difficulties to the well-trained observer, 
ib not equally easy in all raceJB, or in all individuals. 

A typical masculine ekuU differs in practically every feature from 

* Hie most impoTtaot oODtnbutJonfl to this mibject (outside of the Tarioua text- 
books on Anatomy and Anthropolog)') are: 

Barteb (P.), "Ueber Oeechlechtflunterscluede am Schadel," Thee., Berlin, 1897. 

Dureau (A.), "Dee caiaot&ea eerudsdu cr&ne humain," Rev. iPArUhrop., 1873, 
n, 476. 

Ecker (A.), "TJeber eine chantkterutiache Eigentflmlichkeit in der Form dee 
wabUcheo Sch&deb und dertai Bedeutung fOr die ver^chende Anthropologie," 
Ardif. Afilhmp., 186ft, I, 81. 

ManouTiier (L.), "Sur la grandeui du front et dee piincipalea i^ione du crAne 
chei lliomme et diei la femme," C. B. Ataoe, Franc, p. VAvane. d. 8c., 1882. 

Mantegaasa (P.), "Dei caiatteri Meouale del cranio umano," ArcA. p. Antnp,, 
1872, n, 11. — "Studii di craniologia MMuale," ArcA. p. Antrop., 1875, V, 200. 

MObiuB (P. J.), "Vfjaet die VerschiedenhMt mtnnlinhiir und weiblicher Sch&del," 
AkA./. jlnJArop., 1907, N. F. VI, 1. 

E^anichi (R.), "Ricert^e di crnniologia eeeauale," Arch. p. AiOrvp., 1892, XX, 49. 

Pittaid CE.), Les a^okenta crftniene chei I'homme et chei la feimne." Ardi. d. 
8c. Phyt. & Nat., 1899, 1900. — "Quelquee oomparaieona sezuellee de crines anciens 
de la valUe du BhAne (Valaie)," £>'AnlArop., 1900, XI, 179. — "Comparaisonaaexuellee 
dans une aine de 796 cr&nes de brachyo^phalee alpins," BvU. 8oc. ^Anthrop., Lyon, 
1910, XXVIU, 119. — "Analjve «t oomparaisons sexuellea de quelquee grandeuis 
du cr&ne et de la face chei lee Tdganee," C. R. Acad. 8c. Pmit, 191 1, T. 162, 208. 

Welcker (H.), " Oeachlechtaeigentflmli ohkeiten dee Soh&dela," Arch. f. Anthrop., 
1800,1, 130 am- 
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the typical feminiQe one. It is larger on the whole and in all its 
components, it is heavier, and aU its muscular insertions as well as 
other features are more strongly marked or developed. But in no 
human group is there any regular, precise line of demarcation between 
the male and female characteristics, taken individually or even col- 
lectively. In every lot we find male skulls which in some or all of their 
features are less masculine than the average, and similarly there will 
be female skulls that in some or aU of their parts approach the mas- 
culine. Instead of a sharp dividing line we have interdigitation and 
continuity, as a result of which in certain cases the sexual identifica- 
tion of a specimen with all our efforts remuns uncertain. In rare 
cases, even, a female skull may show more pronounced masculine 
characteristics than some of the less well developed male crania, and 
vice versa, which may lead to errors in classification. 

On the whole it may be said that an experienced and careful ob- 
server will have little if any difficulty in correctly identifying over 
80 per cent of the crania, with which there is neither the lower jaw nor 
any other part of the skeleton to assist him; that this proportion will 
approximate 90 per cent where a well-preserved lower jaw is present; 
and that it will reach over 96 per cent where we have the whole skele- 
ton. But out of each hundred there will still remain one or two akele- 
tons which, even though complete, show such indefinite sexual char- 
' acteristiCB that it will be impossible to identify them as either male or 
fem^e with certainty. 

Given a skull for sexual identification, the observer notes first the 
size of the vault as well as that of the face; a large size speaks normally 
for a male and a small size for a female. The features observed next, 
and in the order named, are the supraorbital ridges, the mastoids, the 
zygomse, the occipital crests, the lower jaw, the palate and the teeth, 
the facial "physiognomy," and the base of the skull. 

The supraorbital ridges are on the average decidedly more developed 
in the males than in the females. If we should characterize them as 
we do in practice by the terms "traces," "slight," "moderate," 
"medium," "pronounced," and "excessive," the male skulls will show 
ridges from moderate to excessive, while the female skulls will be 
restricted to those of from traces to moderate. Pronounced or exces- 
sive ridges do not occur in females, nor are ridges that could be chai^ 
acterized as only "traces" to be found in adult males. But we may 
have "sl^t" ridges in a male subadult or even adult. 

The mastoids may be "small," "moderate," "medium," "large," 
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or "exceflsive." Male mastoida generally range from medium to 
large, female mastoids from small to medimn. Small maetoide do 
not occur in males nor do large or exceasive mastoids occur in 
females. 

The sygomte maybe "slender," "moderate," "medium," "strong," 
or "massive." They range in males from medium to massive, in 
females from slender to medium. 

The occipital ereata when well or markedly developed as a rule 
indicate a male. In females they range from "aubmedium" to 
"absent." 

The lotoer jaw in the male shows on the averse greater size, thick- 
ness, and weight as a whole, a h^er body throughout, a higher symphy- 
sis especially, a broader ascending bnmcb, an an^e less obtuse than 
in the female, and strong condyles. A lower jaw of moderate size and 
strength, with a low symphysis, a rounded chin (a square chin points 
to male sex), a relatively low body, only moderately broad ascending 
ramus, delicate or but moderately strong condyles, and an angle of 
more than 125°, may safely be diagnosed as feminine. 

The palate in the nkale skull is usually larger and appreciably broader, 
and the teeth in the male are on the average perceptibly larger than 
those in the female. 

The "phyaiognomy" of the face, or the impression that the face 
with the lower jaw in position makes upon the experienced observer, 
is a chuucteristic of considerable importance in sex determination. 
The average male skull presents a decidedly more masculine physiog- 
nomy than does the average female cranium. This is due to a combina- 
tion of factors which should be briefly enumerated. The forehead in 
the female skull is usually more vertical than in the nude, and smoother; 
the borders of the orbits In the average male skull are dull, in the aver- 
ts female sharp; the nasal process of the frontal, the nasal bones, the 
malars, and the upper maxillae as a whole, are larger and stouter in the 
male than in the female; and the height of the upper alveolar process, 
between the nasal aperture and the front teeth, is greater in the male. 
The nasal aperture, moreover, is less high, often relatively somewhat 
broader, and more delicately moulded in the female. All this, together 
with the sexual characteristics of the lower jaw, when present, gives 
the face a certain expression which is of great help in identifying the 
sex of the skull. Unfortunately the lower jaw is often missing, and 
the upper face damaged or affected by senile changes, all of which 
diminishes or disturbs the sexual expr^sion. 
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ThiekTiesa of the vavU, alone, ia of no decisive value in sexual identi- 
fication, for while the bones of the male are on the average slightly 
thicker, individual thick and massive vaults are encountered in both 
sexes, especially among primitive peoples. 

The base of the skuU presents a complex of structures which as a 
whole show stronger development and laiger dimensions in the male 
than in the female. The foramina, too, are in general lai^r in the 
male. 

Sextud Chtaraiierielict of Other Skeldal Parts. — As in the sexual 
identification of the skull we are often obUged to consult the rest of the 
skeleton, if at hand, the principal sex determining characteristics of 
the latter may well be dealt with in this connection. 

In detailed examinations we find that every bone in the body offers 
certain sexual differences. The most important skeletal parts for 
sexual identification aside from the skull are, however, the pelvis, the 
long bones, and the larger of the remaining parts. 

As to the pelvis,^ the important sexual characteristics which it 
presents may conveniently be shown as follows; 

Uala Penula 

Subpubic arch. V-ehaped Broader (approachmg U-Bhaped) 

wiUi divergpng branchee 

iBcliio-pubic laini But slightly everted Maricedly and characteristically 

everted 

fiymphyeis High Lower 

Obturator foramina I^irge Smaller, more triangular 

Acctabula lArge Smaller 

Greater Bciatic notch .... Rather close and Wide and shallow 

Ilia High, more upright Lower, nioi« flaring in upper portion 

Sacto-iliac articulations . . Large Smaller, more oblique 

' See (beeideB the modem textbooks on Anatomy, and Obstetrics) : 

Emmons (A. B.), "A study of the variations b Uke female pelvis," etc. Biojoetriea, 
1912, IX, 33-57. 

Hennig (C), "Das Raasenbecken," Arek.f. Anlhrop., 1886, XVI, 161-228 (Bibl.). 

Runge (G.), "Shape of female pelvic in different races," 8°, St. Petersburg, 18SS; 
80 pp. 

Ser^ (G.), "L'indice tlio-pelTico o indice seesuale nel bacino delle raw umane," 
La CTirt. Oa., 1899, 1; 7pp. 

Thompson (A.), "The sexual differences of the foetal pelvis," /. Anai. and Pkyriol., 
Lond., 1899, XXXIU, 359-380. 

Vemeau (R.), "Le baasin dans lea sexes et dans les races," 8*, Paris, 1S7S, 156 pp. 

Waldeyer (W.), "Das Becken." 8°, Bonn, 1809, 600 pp. 

Zaaijer (T.), "Der Sulcus preauricularia osais ilei," Vtrh. k. Akad. Wet., Ameba- 
dam, 1893, 23 pp. 
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PmuriculAT buIcub Infrequent More common and bettra developed 

Bftcnim BelfttlTelj high and Shorter ftnd broader, more obUquel^ 

nBrrov srt, leaa curved m upper portion; 

sacro-Tertebnl angle more promi- 
oent 

Pdris aa a iriiole Strong, heavy, Leaa mnaaiTe, smoother 

mariced muacular 
unpieaaions 

Brim Heart«haped More circular (or elliptic), more 

spacious 

l^ne pelvis Relatively smaller More oblique, shallow and spacious, 

less encroached upon by ischiao 



However, none of the above cbaracteriBtics are wholly constant, and 
theie are pelvee so intemiediate that a correct diagnosis of sex from 
them alone cannot be made with certainty. 

As to the long bones, those of the male are generally larger and heavier 
than those of the female and have more pronounced muscular ridges, 
tuberosities and impressions; but the most important and striking 
sexual differences lie in their articular extremities, which in the bones 
of the male are in general both absolutely and relatively larger than in 
the female. A femur or a humerus with a smalt head or condyles 
cannot be masculine, neither can bones with relatively large heads or 
condyles be feminine. These differences are of great help in sexing 
the skeleton or individual bones. However there are also intermediary 
grades of development which might leave us uncertain if we had the 
long bone only.* 

As to the remaining larger bones of the body, the most important 
for sexual identification are the sternum, scapula, ribs, the spine as a 
whole, some of the vertebrae such as the atlas, axis, and the fifth lumbar, 
the patella, the calcaneus, and the first phalanx of the great toe. 
Id general they all show larger size, greater weight and stronger 
development of muscular attachments in the male; and they present 
various individual features which differ more or less in the two sexes, 
such as the relatively longer manubrium In the female, a lai^r glenoid 
cavity in the m^e, etc. Their utilization for sexual identification 
stipulates naturally a special acquaintance with these various bones. 

1 Consult Dwi^t (Thoa.), "Range and Significance of Variation in tlie human 
skeleton," Bo»t. Med. and Swg. J., July, 18M, 73 et seq. — "The mne of the articular 
surfaces of the long bones as charactraistic of sex," jlm. J. Anal., 1904, IV, 19-31. 

Doney (Geo. A.), "A sexual study of the site of Uie articular surfacGs of t^e long 
bonea tn aboiiginal American skelMons," Bott. Med. and Svrg. J., July 22, 1897. 
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Even the smaller bones, such as those of the tarsus, may help in this 
connection. 

In addition to the differences due to the general development of 
bones, various parts of the skeleton occasionally present features as 
for example perforation of the septum in the humerus, third condyle on 
the femur, a teres major process of the scapula, etc., which do not 
occur with the same frequency in the males as in the females; but as 
they may occur in both, their presence or absence in individual cases 
is not of decisive value. Furthermore, all the bones of the skeleton 
when studied in lots will show characteriBtic sexual differences of 
anthropometric nature, in absolute dimensions as well as indices; but 
except in extremes these E^ain are of only secondary value in the 
case of individual bones.' 

In subadulta, determination of sex is mostly hazardous, nevertheless 
there are a certain proportion of cases in which it is possible. But 
as the age descends the difficulties of identification rapidly increase, 
until when we reach puberty and below, it becomes in general very 
risky, if not impossible. 

Estimaiion of Age. — A correct estimation of the age of a skdeton is 
of a much greater medico-legal than anthropological importance; but 
by mastering the details, for which our science is favorably situated, 
the anthropologist may occasionally be of substantial aid to l^al 



For the anthropolc^ist himself it generally suffices to determine 
whether the skull or skeleton is subadult, adult, or senile, and his main 
criteria for these purposes are the state of the basilar suture, that of 
the epiphyses of the long bones, the stage of dentition, the condition 
of the teeth and alveolar processes, and the state of the sutures of the 
v&vlt of the skull. 

Of all the marks that the adult stage of life has been reached, the 
most handy and reliable is the oedusion t^ the basilar (bonsphenoul) 
ndure; and the value of this sign is furthermore enhanced by the 
rarity with which abnormal processes affect this articulation. But 
the basi-sphenoid articulation may be opened mechanically, through 
posthumous changes in the bones or through violence, and the student 
must be on the lookout not to mistake such a condition, which to the un- 
aided eye may simulate very closely the normal suture, for the latter. 

The epiphywt of the long (and other) bones are normally all united 
with their diaphyses by the end of the twenty-fifth year. The fol- 

■ See author's " Phjnical AnUiropologr <rf the Lenape," eto., Bull. 62, Bur. Amer. 
Ethnol., Wuh., 191S. 
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lowing figures give approximations to the exact time of synostosis in 
the different cases, according to modern Anatomies. They again can 
be of but a restricted use to the anthropologist. 
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The eruption of decitbtous teeth among Whites is generally completed 
before the end of the third, that of the permanent teeth before the 
thirtieth year of life. Among primitive peoples (possibly even 
primitive Whites), the process, at least so far as the permanent teeth 
are concerned, is somewhat speedier, being with some exceptions ac- 
complished by or even before the twenty second year.* A full set of 
teeth in a skull is therefore a good sign that adult life has been reached, 
or nearly reached; but an absence of one or two third molars may exist 
in the white, and more rarely even in a primitive man, well into the 
adult stf^, and such teeth may fail to appear alt<^ther. The follow- 
ing table gives the periods of eruption of both sets of teeth among civil- 
ized Whites. On account of the length of the period of eruption of the 
individual teeth the data will be also of but limited use. 
EBiTPTioir OF TmrH, or Wmmtf 
lit Dentition Permanent Dentiliorfi 

Months T«an 

Median InciBor, lower 4-8 Pint Molar, lower 4-7 

Median Indsor, upper 8-11 First Molar, upper 5-8 

' See Suk CV.), "Eruption and decaj of permanent teeth in Whitaa and Negroes, 
with comparative remarks on other races," An. J. Phtb. Akthrop., 1919, 11, No. 4, 
362. 

■After Bean, Bednilf, Chetot, Gray, Matiegka and Suk, Roeee, Steiner, Vogd, 
Welcker, etc. 

■ Exact oid^ of eruption of pennanent canines and piemoUts is still alightljr 
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lAterel Imnsor, upper S-11 Medi&n IndBor, lower 5- S 

lAtenl Idcuot, lower 12-15 Median Indaor, uppor 5-8 

First Molar, upper 9-21 Lateral Indaor, lower ft-10 

First MoUr, lower 12-21 I«t«rftl Indaor, uppw ft-lO 

Canine, upper 16-24 Anterior Premolar, uppw 7-14 

Canine, low«r 1&-25 Canine, lower 8-14 

Second MoUr, iq>per 20-36 Anterior Prenwlar, lower 8-lS 

Second Molar, lower 20-38 Foeteiior Frenudar, upper 9-15 

PoBtwior ncnMlar, lower 9-16 

Canine, uppw 9-lS 

Seoond Molai, lower 10-17 

Second Molar, upper 10-17 

Third Molar, lower 15-30 

Third Molar, upper 17-80 

The pubic articulation shows important changes with age.* 
A valuable indication as to advancing age is furnished to ua by the 
wear o/ the teeth.* In Whites this seldom commences before the thirty- 
fifth or is marked before the fiftieth yeu* of &e&, and in many individuals 
of the more cultured classes it may remain slight up to old age; but 
among grain-eating, primitive peoples, such as the American Indians, 
wear may commence even before the adult life has been reached, be 
very marked at fifty, and reach an extreme grade after sixty-five. 
Partial wearing, due to peculiar habits, has of course but little value 
in this connection. 

The obliteration of the cranial aviurea has long been relied upon as a 
help in estimating the age of the subject, and is useful when taken 
conjointly with other characters. Under normal conditions, i. e. in 
subjects who have not been affected by rickets or other generalized 
pathological processes, synostosis of the bones of the vault does not 
commence until well after adult life has been reached, and in some 
individuals some or all of the bones of the vault may remain free until 
advanced age. On the average, however, we may expect to find some 
traces of synostosis ventraUy about the thirtieth, and dorsally about 
the fortieth year of life. In view of the difficulties of a proper endos- 
copic examination, the dorsal signs of obliteration are the only ones 
with which the anthropologist under ordinary circumstances needs to 
concern himself. The obliteration here may begin in the p(»terior 

' See Todd (T. Wmgate), " Age changes in the Pubic Bone," Am. J. Phyt. An- 
throp., 1920, III, No. 3, 2S5. 

■See Broca (P.), BnU. Soe. d'AiMrop. Paris, 1879, 8. 3, II, 342; Inatructiona 
cmniolog., eto., 1876, 132. 
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third of the sagittal suture, or in the distal portiona (below the tem- 
poral crests) of the coronal — ^there are some racial as well as individual 
differences in this respect. A complete obhteration of the coronal, 
sagittal, and lambdoid sutures under ordinary conditions is reached 
only in advanced age, aftw seventy, and in fact is seldom fully accom- 
plished even then. The temporal articulations, with the exception 
of that with the occipital, are the last to ossify. A complete synostosis 
of aU the articulations of the bones of the vault at any age would 
justify a suspicion of some abnonnality. With ample experience, 
and taking the condition of the sutures and teeth together, we may 
correctly estimate the age of the adult subject to within, perhaps, ten 
years,' 

As signs of advanced aeniUty, may be named a diminution in we^t 
of the skull and bones, with more or less rarefaction of the bone struc- 
ture (particulfu'ly in the long bones of the lower limls and the sfone) ; 
extensive loss of teeth and mu-ked absorption of the alveolfu* processes ; 
and disseminated marginal exostoses of the lumbar and other verte- 
brae. This latter condition, although usually looked upon as patho- 
logical, is so common in senile skeletons of all races that it may well be 
regarded as a part of the process of skeletal senile involution, becom- 
ing only secondarily, or through its irregularities and complications, 
pathological. 

In addition to the above the vault of the skull may in advanced age 
occasionally show a more or less marked absorption of the bony tissue 
(diploS) of the parietals above the temporal ridges, with a consequent 
bilateral, antero-posterior depression. The lower jaw may in in- 
stances be reduced to a mere fraO shell, with greatly widened angles; 
while the upper alveolar process may be completely absorbed and the 
loss involve even a part of the nasal floor. But these extreme mani- 

> See in this nmnection, Dwight (Titos.), "The domite of tlie cranial Butuies as a 
ago (tf age," Boit. Med. and 8wg. J., 1890, 389. 

Frederic (J.), "UDteisuchuDgen Q. d. nonoale Obliteration der SohSdelnShte," 
Z.f. MorjA. md Antkrop., IWW, IX, 273; 1000, XU, 371. 

Puaons (F. G.) and C. R. Box, "The relation of the cranial suturea to age," 
/. Anthrop. /nai., 1905, XXXV, 30. 

Fommercd, (J.), " B^chercbea atir la eynostoae des oe du cc&ne," BvU. 8oe. Anthrop. 
Parit, 1869, 8. 2, IV, 602; and Thiae, Paris. 

Ribbe (F. C), "Etude Bur I'ordre d'oblit€ration des futures du cr&ne dana lea 
races humaines," Thite, Paris, and Rev. iPAnthrvp., 1886, S. 2, VUI, 348. 

Welcker (H.), "Alteisbeetimmung der SchOdel," ^rcA. /. Anthrop., 1866, I, 113. 

ZanoUi (V.), "Studio sulla obliteraiione delle suture craniche," AUi Soc. rom. 
A»tr»p; 1908, XIV, 13. 
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festationa of senile resorption are of little value as indices ol the age of 
the individual in years.* 

Ideniification of Parts. — Given a series of crania, and perhaps other 
bones, for examination, we frequently find that some of the lower jaws 
have become detached from the skulls, and various bones separated 
from the skeletons to which they belong. We may further find 
individual crania, or. even larger admixture, of a different type from 
that of the rest of the collection. Our object naturally will be to 
properly fit the stray parts, and segregate the heterogeneous specimens. 
This once more demands considerable care and experience. 

The fitting of the lower jaw to its skull is fairly easy if we have to 
deal with only a few specimens; but in larger collections, and even in 
some individual cases where more or less warping of the lower jaw has 
taken place, the task may be quite difBcult. The main guidance of the 
student will be the fit of the teeth, the fit of the condyles, the color and 
mottling of the specimens, and various conditions and peculiarities 
of the teeth. He will find a similar or compensatory wear of the teeth 
in the two jaws of the same individual; a coirespondence of more or 
less extruded or unworn teeth (especially the third molar) In one jaw, 
to absence of opposite tooth in the other; a similar staining of or con- 
cretions about the teeth; etc. But there may be anomalies in one 
(especially the upper) jaw for the coimterparts of which he would 
vainly look in the other. 

As to other parts of the skeleton, which may be touched upon in this 
place, we can only hope to establish whether or not a certain bone 

'Consult: AHen (HuriBOD), "On the ^ects of disease and Miulity as iUuBtrated 
in tiie bones and teeth of mammals," Science, 1897, V, 289-2M. 

Broussd (A.), "De ['involution sStiile," 8°, Paris, 1886. 

Ftxi (C. H.), "Sur ratrophle senile Hynun^triqiM dee pari^taus," BvU. Soe, 
tPAnthrop., Paris, 1876, S. 2, XI, 423. (cont'd next p.) 

Humphiy (C. M.), "Senile hypertrophy and senile atrophy of the skull," /. 
Anat. and Phyiiol., London, 1890, XXIV, 698. 

Le Courtois, "Modifications morphologiquea de la voAte cHbiienne oaseuae 
suivant I'ftge et le type cr&nien," BuU. Soc. iAnUtrop., Faiis, 1S70, S. 2, V, 607-620. 

Posii (Senile changea in the skuU). Dia. Eneyd. d. Sc. Mid., XXTT, 492. 

Sauvage (HO, "Note sur I'^t senile du cr&ae," Bvtt. Soc. iFAtiiiavp., Paris, 
1870, S. 2, V, 676. Also sep., Paris, 1870, 132 pp. 

Soutfa (G. EUiot), "The causation ot the symmetrical tiiinninE of parietal bones 
in ancient Egyptians," /. AtuU. and Phytici., London, 1907, XLI, 232. 

llionias (0.), "Notes on a striking instance (A cranial variation due to age," 
Proc. Sci. MeeHntt ZoUL Soc., London, 1880, P. 1, 125 pp. 

Virchow (R.), "Uebw die Involutiondorankheit (Malum senile) det |datt«n 
EnotJien, namentlich debSchSdels," Gtt. Abk., 1866. 
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belongs to a skeleton in queetion by its fit with other bones in articula- 
tion, and by resemblancea in color, size, shape, muscular insertions, 
processes, and peculiarities, with the corresponding bone of the oppo- 
site side of the body. With the exception of the atlas we are never in 
a position to absolutely identify a given stray bone, or even a whole 
skeleton, with a given skull. Occasionally we find it difficult to even 
pair or place individual bones; but special features and measurements 
help greatly in this direction. 

Recogniium of diatind racial tj/pes in a collection, demands especially 
careful procedure. The skull of a typical White, a typical Negro, a 
typical Eskimo, or a typical American Indian, may be readily and 
reliably identified, wherever found by the expert student; and in a 
smaller measure this is alBO true of some other parts of the skeleton. 
But when it comes to a recognition of crania or bones of mixed-bloods, 
or of closely related racial types, we face considerable uncertainties. 
The safest rule in all cases is for the observer to set aside from his 
series any skull or skeleton concerning the anthropological identity of 
which he is in serious doubt. He will bear in mind, of course, that 
among all peoples there exists in every feature a wide range of normal 
variation. 

DeterminaHon of Normality. — A normal skull (or a normal bone) 
is that which has not been modified in shape, size, or any other manner, 
mechanically or through disease. 

Mechanically a skull may be modified through injury, artificial 
or accidental deformation in life, or posthumous deformation. 

Deformations through injury are readily recognizable, and in general 
are of small importance to anthropology. But extensive injuries of 
the vault and especially of the face, or injuries followed by serious 
alterations in the bone, may spoil the specimen more or less for 
study. 

Artificial and accidents deformations in life have been dealt with 
previously (pp. 47-B), and the observations made in that connection 
apply essentially also to the skull. The best way to appreciate lesser 
grades of deformations is to pass the hand snugly over the top of the 
skull from before backwards; the practiced sense of touch is even 
more reliable in these cases than the sense of sight, and will be of much 
assistance. 

Posthumous deformations are fortunately not frequent, but must 
nevertheless be reckoned with, and that above all in imperfect skulls 
and with the lower jaw. The d^ree of such deformation, with or 
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even without fracture, !a sometimes remarkable. As a result the 
vault of a skull may assume extreme steuo-doIichocephaUc or plagio- 
cephalic appearance, and the arch of the lower jaw be considerably 
compressed — conditions which could easily deceive the inexperieaced.* 
Posthumous deformations of the long bones may simulate curvatures; 
in other parts they are inmiaterial. 

Deformations caused by disease* are most commonly those of rickets, 
or hydrocephalus. Microcephaly, akromegaly, diffuse osteoporosis, 
and leontiasis ossea, each represent or may produce marked alterations 
in the shape, size, weight, and individual features of the skull. But 
recognition of these conditions when well developed offers no difficulties. 
The bones of the skeleton may be altered through dwarfism, cretinism, 
giantism, acromegaly, syphilis, inflammations, tumors, osteomalacia, 
tuberculosis, and above fdl, as already mentioned, by rachitis. 

Mbasubehents of the Skitll 

As for measurements on the living, so for those on the skull, the 
observer needs a well-lighted place and one where he will be least 
disturbed. He will need ample table space, which, however, may in 
part be improvised with boards. He should have at band a camera, a 

' See Tarenetiky (A. J.), Poetmortem Blterationa and damage of akuUs (in Ktuauui} 
Proc. Ardhrop. S«el. Mm.-Med. Acad. St. Petenb., 1895, 1, 19. 

■ See Bockman (Q.), "Uebeidie8cfqiiiocephalie,"^>Ki<.H^,H. 112,Wied>adeii, 
1908, 219-270 (with extensive bibliognqthy). — "Ueber Bathro- und Clinocephalie," 
Prid., H. 140, 1912, 495-671 (Bibl.). 

Bogtstra (J. N.), "De Schedel met iocednikte Bftsis," Leiden, 1864, 44 pp. 

Broca (P.), "InBtructiona cnnioloeiqueB, etc.," Paris, 1875. 

Davis (J. B.), "On aynostotio crania among aboriginal racea of man," Pfatui^k. 
Verhandl. d. Wet. t. Haarlem, 1866, XXII, 50 pp. 

Fiassetto (F.), " Appunti suUa scafocefalia patologica," AtU Soc. Bom. di Anlrop., 
1905, XI, 18 pp. — "Appunti suUa trigonocefalia," Ibid,, 7 pp. — "Appunti suUa 
'oxicephalia,' " AtH Con^. Nalur. luH., 1907, 8 pp. 

Qiswiti (P.), "Beitrag lur Lehre von der bamtaren Impression dee Sch&dds," 
ilrcft./. palhci. Anat., LXXX, 449-474. 

Huschke (E.), "Ueber Cranioederoeis tottdia riuchitica und verdickte Scbttdel 
Obertuuipt," 4*, Jena, 18SS. 

Knox (R.), "Tix cranium," Contr. to Anat. and Phytiol., repr, fr. London Med> 
Ou., 1S42-3, n, 6-9. 

Manouvrier (L.), "£tude craniom^trique but la plagiocdphalie," BtiU. Soe. 

d'AnOivp. ParU, 1883, VI, 526-553. , and E. Ghantre, "La dolichoc^phalie 

anonule, etc.," BvU. Soe. d^Anihntp. hj/on, 1886 (repr. 14 pp.). 

Pommerol (F.), "Recherches aur la synoetoee dee ob du crAne, oonmd£r€e an ptunt 
de Tue Donnal et patbolc^que ehei lee differenta noes humaines." Thtee, Paris, 
1869, 116 pp. 

Virchow (R.), Geaam. Abb., 1856. 
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Stereograph or some other form of large drawing apparatus, and a 
mounted priem ("camera lucida"). He will need a suitable stuffed 
leather or canvas ring as skull support. And, as in work on the living, 
he will need properly prepared blanks (fig. 18, p. 119). 

The specimens to be examined are separated first according to kind, 
then according to sex, and are then arranged by numbers. All of 
this facilitates work. 

The blanks should be based on the same general principles as those 
for measurements and observations on the living (see p. 63 et seq.). 
Separate blanks are required for the skulls and for each kind of bone. 
To save work these blanks may be printed ; or they may be prepared on 
good sized sheets marked in squares large enough to readily accom- 
modate the records either in figures or in abbreviations. Sample 
blanks are given on the following page. 

SeUction of MeasuremerUs. — The same general rules that apply in 
this respect to the living (p. 61) apply also to the skuU and rest of the 
skeleton and need not be repeated here. The skeletal collections, how- 
ever, are for the most part fully and continuously at our disposal, so 
that they may be used agtun and again, serving for a series of studies 
besides that the object of which was a general description. The 
student may thus in cases require but a single measurement, or a 
special observation on a single feature of a skull or a bone, and he will 
prepare his scheme to suit the occasion. 

When the object is a general description of a series of crania (or 
skeletons), the observer will naturally endeavor to show first those 
features which are of the greatest importance from the standpoint of 
race or group; and these are usually the size, shape, and peculiarities 
of the specimen as a whole, and in its main parts. In the case of the 
skull, he will therefore measure the principal dimensions of the vault, 
with its capacity; the main dimensions of the face, lower jaw, palate 
and teeth; and take notes on the form of the vault, face, nose and 
orbits. He will add such visual observations as may complete in all 
essential points the picture of the specimen which he wishes to transmit 
so that this may be properly conveyed to his fellow workers and used 
in comparison. Hie concrete object of the work, as here touched upon, 
should not be forgotten in the maze of details. A list of measurements 
and observations used for these purposes by the author, is here given: 

/tu(rum«nto. — Craniometry, as well as osteometry, has a series of 
its own instruments. The small sliding compass (c. glissi^re), the 
regular spreading calipers (c. d'^paisseiur), and the anthropometric 
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tape, are the same as for measurementB on the living; but in addition 
the Btudent will need an outfit for measuring the skull capacity; one 
for drawing; a Broca's mandibular goniometer; a transparent goniom- 
eter; and instruments for special purposes, such as the occipital goniom- 
eter, small sharp pointed calipers, an endocompass, curved brass 
probe, etc. For measurements on other bones of the skeleton he will 
need, in addition, the standard osteometric board with a block, a 
pelviphore, and apparatus for measuring the torsion of the humerus. 
With a few exceptions, these appliances are described and illustrated 
in Broca's "Instructions Craniologiques et Craniom^triques" (Paris, 
1875); in Topinard's "Sl^ments d'Anthropologie G£n£rale" (Paris, 
1885); in Martin's "Lehrbuch der Anthropologie" (Jena, 1914); 
and in Mathieu's, Collin's, and Hermann's Catalogues of anthropo- 
metric instruments. As far as additional description or remarks may 
be called for, they will be made most suitably in connection with the 
individual measurements. 

Landmarks. — Before proceeding to the description of methods, it 
will be useful to give a list of the landmarks on the skull and their 
definitions. We may here conveniently draw on Topinard's and 
Martin's textbooks and on Cunningham's and other modem Anato- 
mies, which include lists of this nature; but it may be of some advan- 
tage to give the terms in alphabetical order, and in a few instances 
to supplement the definitions. 

Alveolar Pmnt (or Proatkion). — The term "alveolar point" has a long 
priority of usf^ and no valid reaepn is apparent why it should be 
changed. It is the lowest poipt of the upper alveolar arch, be- 
tween the median incisors. Broca defined it as the lower ex- 
tremity of the intermaxillary suture, but occasionally the bone 
on one side or the other projects sl^tly beyond the suture, bo 
that the above definition is preferable. 
Asterion. — The point of meeting of the temporo-parietal, temporo- 

oecipital and lambdold sutures. 
Banon. — The middle of the anterior margin of the foramen magnum. 
Bregma. — The point of jimction of the coronal and sagittal sutures. 
Dacryon, — The point of junction of the lachrymo-maxillary, fronto- 

maxillary and fronto-lachrymal sutures. 
Oh^)dla, — A point midway between the two supraorbital ridges. 
Oonion, — Point of the angle fonned by the ascending branch with the 

body of the lower jaw. 
Onathion. — See Menton. 
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Inion. — ^The moat prominent point of the external occipital protu- 
berance. (Now of secondary importance. In some specimens 
the protuberance may be absent; rarely it may be double with 
a depression between; and in instances it may be wholly re- 
placed by a depression.) 

Lambda. — ^Tl^ meeting point of the sagittal and lambdoid sutures. 
(Often displaced by Wormian or other intercalated bones.) 

Maximum Oedpitdl PoirU. — The point on the squamous part of the 
occipital most distant from the glabella. 

MenUm ("Point mentonni4re," "Gnathion")- — ^The lowest point in 
the middle of the bony chin. 

Nation. — The median point of the naso-frontal suture. 

Obdion. — A point on the Bagittal suture on a line with the parietal 
foramina. (When both foramina are absent, the point may be 
estimated by comparison with other skulk.) 

Ophryon. — ^The central point of the smallest transverse diameter of 
the forehead, measured from on temporal line to the other. 
(Obsolete.) 

Opiathion. — The middle of the posterior margin of the foramen mag- 
num. 

PogoToon, — The most prominent point of the bony chin. 

Pterion. — The Bpheno-i>arietal (or fronto-temporal, when that form 
exists) articulation. 

Svbnasal PmrUs. — The lowest point, on each side, oh tlie lower border 
of the nasal aperture, i. e., the lowest points anteriorly of the two 
nasal fossae. (If simian gutters are present, the subnasal points 
may be located on the lines limiting anteriorly the floor of the 
nasal cavity, or their location may be impossible.) 

Stephanion. — ^The point where the coronal suture crosses the temporal 
line. (Obsolete.) 

Vertex. — The summit of the cranial vault. 

Methodb. 
Ab with measurements on the Uving, so with the skull and 
the rest of the skeleton, our foremost and most binding authority 
are the International Agreements (q. v., p. 50 et seq.). But as in 
that case so here the directions may in places be amplified so as to aid 
the student and prevent misconceptions. More or leas obsolete 
measurements, on the other hand, may well be excluded, for the object 
of this treatise is to deal with the essential parts, rather than with the 
entire large field, of anthropometry. 
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THB VAULT 

Maxirman length: The maximum glabello-occipital diameter of the 
vault. Instrument: c.e.,* any pattern. 

Method: As specified by International Agreements (p. 14) and on the 
living (p. 68). 

Mctximum breadth: The greatest transverse diameter of the vault 
above the mastoids and roots of zygomae. Instrument: c. e. 

Method: As specified by I. A. (p. 14) and on living (p. 69). 

Basioti^egma height. — c. e. 

Method: Place left forefinger in foramen magnum, press ball of finger 
lightly against anterior bonier of the foramen, apply one point of 
compass so that it rests on the lowermost point of the border in the 
middle and against the finger, apply other point to bregma, and read 
measurement. Or, apply point of right branch of compass to bregma 
and bring point of left branch to basioa. 

Remark. — ^The maximum he^ht of the vault is less desirable than 
the basio-bregmatic, because used by fewer observers, and on account 
of the not infrequent thickening and ridging of the bone in the sagittal 
region. 

Thielmesa: Thickness of left parietal, 1 cm. above and along the 
squamous suture. — c. e. 

Method: Introduce one branch of compass into the cranial cavity, 
apply to anterior part of the lower portion of the parietal approximately 
1 cm. above the squamous suture, bring other branch in contact with 
the bone externally, and pass backwards at about the same distance 
from the sutures, watching the scale of the instrument. Record 
observed minimiim and maximum. These give a mean which is 
useful for comparison, and which must be taken account of in estimates 
of skull capacity from external dimensions. 

Minimum frontal diameter. — c. e. or c. g. Landmarks and method 
as given by the I. A. (p- 16)- 

Capootjr. — This measurement, corresponding closely to the volume 
of the brain, is one of considerable importance, and as it is also beset 
with difficulties it demands special attention. 

An ideal method of obtaining the capacity would be by some liquid, 
water or mercury, which could be easily and directly measured; 
but attempts at such a procedure have met thus far with unsurmoimted 
difficulties due to the porosity of the bones, the numerous canals and 
foramina, and the sharp processes on the inside of the skull. 

1 Compaa d'^pauseut. 
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The vu*ioua older methods of meaauring cr&uial capacity may be 
BCgregated into five groups, namely: 

1. The fikull is made impermeahle and after that filled with some 
liquid, preferably water, which is then weighed or measured; or the 
water is forced into a thin rubber bag until it fiUfl with this the entire 
skull cavity, after which the liquid is measured. These methods, 
employed by Broca, Schmidt, Matthews, etc., yield good results, but 
are too complicated or tedious (or ordinary use. 

2. The skull is Med with sand or other substances, and this is 
weighed, the result giving a basis for calculating the capacity. This 
method, used especially by some American anthropologists of the 
last century, was not sufficiently accurate, and soon became obsolete. 

3. The skull is filled with small, rounded seeds, beads, shot or other 
substances, and the contents are then measured (Tiedemann, Busk, 
Flower, etc.). The filling or the measuring (or both) is aided by cer- 
tain manipulations (tilting, tapping, etc.), but, except the measuring 
vessels, no implements are required. The method in Its numerous 
modifications is comparatively ejasy and has 6ther advantages, but 
the results are mostly not as accurate as desirable. 

4. The method invented and regulated by and named after Broca. . 
In this procedure the skull is packed with shot, which is then measured; 
but boUt the filling and measuring ai« fuded by certain implements, 
and evet? step of the procedure follows definite rules. Among the 
implements used appeara a funnel of certain dimensions, which con- 
trols the flow of the shot. The method gives steady results, but can 
not be used with frail skulls, and the capacity obtained is always larger 
than actual, the proportion growing with the size of the skull. 

5. Welcker's method.* la this procedure, which is the outgrowth 
of the majority of those mentioned, but more directly of that of Broca, 
the most important part is delegated to the fimnel, which, by its size, 
controls the measuring of the contents of the skull. The mode of 
filling the skull, so loi^ as efficient and uniform, is immaterial; all that 
is required is that each worker should, with the aid of a standard skull, 
find the exact size of the funnel necessary to give him, in measuring, 
the correct result with his particular method and substance used for 
the filling of the skuU. Any rounded seed or substance can be em- 

1 anA./. Antirop., Bd. XVI, S. 1 et seq. E. Stjunidt, "AnthiopcAofpsche Metho- 
den," pp. 217-210. A modificatJOD of Uw instruinenta with a fonn of a fuiinel 
stopper has been proposed independentl]r <tf the author t^ E. Landau, /ntern. 
CwifroIW. /. Afithnp., etc., 1903, 1, pp. 3-7. 
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ployed for the filUi^, as it is posaible to completely fill the cranial cavity 
without using the process of jamming, such as that used by Broca; 
tikis allows the most frt^ile skull to be measured without any injury. . 
Wdcker advocated a funnel large enough to receive all the contents of 
the skull. The contents of the properly filled skull are emptied into a 
separate vessel and then "with one movement is versed into the funnel," 
which is open (not provided with any stopper) and held in position 
vertically and centrally above the graduated receiving vessel. Each 
new series of measurements is controlled by the standard skull. 

The author's method, in use ^ce 1901/ is a modification of Welck- 
er's. It is based on the observations, that: (a) The same substance 
poured through the same funnel with the same rapidity will always 
give the same, but with different rapidity will give differing, meaaurea; 
(6) each different substance that can be utilized for the measurement 
of cranial capacity, flowing through a definite size of funnel and with 
regulated rapidity, will give different results from those given by any 
other substance flowing through the same funnel and with equally 
regulated rapidity, (c) Given the same regulation of rapidity of the 
flow, there can be obtained, through the proper selection of funnels 
of different diameter, any measurement, ranging between the miniTnnm 
and maximum of a substance of medium weight and size, by all the 
solid substances employable for filling the cranial cavity. 

Efficient regulation of the flow of the substance used was obtained 
by adding to the funnel a movable stopper. By doing this, it becomes 
immaterial as to with what rapidity, or in what manner, the fimnel 
is filled before opening the stopper. This removes at once all source 
of error connected with the emptying of the cranial contents, and 
allows us to dispense with the extra vessel used in measuring the cranial 
contents in Welcker's procedure. With the funnel closed, the cranial 
contents are poured into it entirely at the convenience of the measurer. 

The apparatus used is shown in Fig. 17. The mode of filling the 
skull is that used by Flower. To measure the contents, they are 
emptied directly, in any way desired, into a combination of a sine vessel 
(higher than, but otherwise similar to, the standard Broca's double 
liter) and a removable fimnel of 45° dip, with 15 mm. high vertical 
section, which, for my purpose (using old, dry mustard seed) ia 20 mm. 
in diameter. Immediately below the funnel is a movable disk which 
acts as its stopper. The disk is attached to a rod which rises along the 
aide of the vessel and above its border, and ends in a lever; by using 

> DeBcribed in Science, 1003, 1011-14. 
Publidied origiiiallr in Sdenee, 1903, 1011. 
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this lever the disk closes or opens the funnel. A number of extra fun- 
nels, of the same dip but of di£ferent sizes, are provided, from which to 
choose if another substance than mustard seed is used for the filling. 
The vessel with the cranial contents is placed on the top of a 2,000-c.c. 
graduated glass tube (such as used by Ranke), which is fixed in a vertical 
position. The zinc vessel is provided with a groove in its bottom which 



Fio. 17. Hidliiika's apporatua for measurmg cranial capadty. 

exactly fits the border of the glass, the opening of the funnel being 
central. Then the lever is rapidly pushed to either side, opening the 
funnel at once and completely, and the flow left to itself; the level 
which the seed reaches (determined simply by the eye or, preferably, 
the careful aid, without any shocks or pressure, of a niveau finder, such 
as comes with Rauke's tube) is the skull cai>acity. The measuring 
part of the capacity determination is thus reduced to a mechanical 
procedure, which not only makes it easy, but eliminates from it practi- 
cally bU source of error due to personal equation. What the student 
needs to leam is some method by which a complete and uniform filling 
of the B,kuU can be effected, and then, working with the aid of standard 
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Bkulls, choose the proper funnel; the rest is controlled. The results, 
always with the condition that the proper use is made of the standard 
skulls, are as uniform and as near the reality as can be reasonably 
hoped for.' 

Face 
Jfenten-mmon heigM (or " nagion-meraon cUamder"). — C. e., or c. g. 

The distance from menton to nasion, with the lower jaw in place and 
the teeth in apposition. Note condition of teeth, especially aa to 
wear.* 

Ahteoktr point — nasion height (or "naso-alvedaT diameter").— C. g., 
or c. €. 

Landmarks. — See I. A. (p. 16). 
Maximum bigygtmalic diamder. — C. e., or c. g. 

Landmarks, etc. — See I. A. (p. 16). 

Bash 
Baaio-aheoUxr diameter. — C. e. or c. g. 

Distance between baeion and the alveolar point. 
BadoTi-siibwiaal point diameter. — C. e. 

Distance between basion and the left subnasal point. 

The triangle basion-alveolar point — subnasal point-basion gives the 
measure of alveolar prognathism, which it is useful to show separately 
from the facial prt^nathism. 
Baeion-jia^on. — C- e. 

Distance between basion and nasion. The angle between the 
basion-alveolar point line and that from the alveolar point to nasion, 
gives the facial an^e, which is the expression of the combined alveolar 
and facial prognathism. 

NOBB 

Nasal height. — C. g. 

Landmiwks: As given by I. A. (p. 16). 

Method: Measure to base of spine, or separately to each subnasal 
point and record the mean. 
Nasal breadth. — C.g. 

Landmarks and Method: As given by I. A. (p. 17). 

1 HiB appantuB is not made for the ma^et, but it shovild not be difficult for any 
one to have it constiucted by following the given direcUona. 

■ The question M to whether to allow for the wear of the t«eth, when this is present, 
or not, has not as yei been decided. Until a definite international rule is eetabliahed, 
it Beems beet to record both the actual mesBurement, and an eetioute of irti&t the 
lat*«r would be with teeth in normal condition. 
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Ohbits 
Orbital breadth.— C. g. 

Laadmarkt and Method: As given by I. A. (p. 17). 
Orbital height.— C. g. 

Landmarks and Method: Aa given by I. A. (p. 17). 

Uffeb Alveolar Process ("Palate") 
Breadth.— C. g. 
Length. — C. g. 
Landmarks and Methods: Follow I. A. (pp. 17, 18). 

Lower Jaw 
Bigoniac breadth. — C. g. 

The diameter between the most distal points on the external surface 
of the ai^es of the jaw. 

Method: Use stub branches of the compass. Apply instrument so 
that the rod rests on each side against the ramus ascendene, while 
the branches are brought to the most prominent points about the 
angles of the jaw. 

Angle of Unoer jaw. — Broea'e mand'Avlar goniom^er. 
Method: See I. A. ip. 21). 

Note: The angle differs in general on the two sides of the jaw. The 
logical procedure is to measure the angle on both sides and record 
the meas. 
Height <^ symphysis. — C. g. 
Height of the body of the lower jaw. — C. g. 
Maximum thiekneas of the body of the lower jaw. — C. g. 
Landmarks and Method: As given by the I. A. (p. 20). 
Note: To obtain the thickness, measure same on both sides and 
record the mean (if marked difference is fotmd, individual messure- 
ments may also be given). The instrument fdiould be held so that 
the midline of the teeth (antero-posteriorly) corresponds to the 
midpoint of the rod of the compass between the two branches. 

MiBCBLIaAHEOTTB 

Maximum Circumference. — A. t. 
Landmarks and Method: As given by the I. A. (p. 19). 
Sagittal are. — A. t. 
Landm(Brks and Mdhod: As given by the I. A. (p. 18). 
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Note: If subdivisions of the arc are to be recorded, include only those 
specimeiiB in which there are no intercalated bones at bregma or 
lambda. 

VISUAL OBSERVATIONS 

As in the case of measuremeate, so in that of visual observations . 
only those will be included in the scheme presented here which are of 
more than casual importance, and which are needed if the observer 
is to transmit, or the student receive, a well-rounded impreHsion of the 
specimen or series examined. On special occasions other observations 
may become of importance and may then be included in the general 
scheme, or be carried out separately. 

A well organized system of observations renders work easier, more 
rapid, and more accurate. The main care to be exercised by the stu- 
dent in this connection is that his standards correspond as closely as 
possible to those generally accepted or understood ; and in the report on 
his wOTk he should invariably include brief but clear exjdanatory 
statements as to his use of terms and standards. In recording, idl 
unnecessary details should be avoided. Observation blanks are given 
below. 

The subsequent notes will be of assistance in recording the visual 
observations. They are given in the same order as followed in the 
blanks. In recordiog, for "average," "medium," "ordinary," 
"normal," us© always the sign4-; for other characters use abbrevia- 
tions. Rare features deserve separate and comprehensive description. 

Notes 

PathoJogical: Under this term are included injuries, signs of disease, 
and pathologicfd exostoses, but no morphological abnormalities. 

Vault: Form from above (Norma superior) — Main types: Ovoid, 
pentagonal, elliptical — short, medium or long; rotund. 

Supraorbilal ridges: Traces, slight, moderate; medium (+, feminine, 
masculine); pronounced; excessive; neanderthaloid arch. 

Mastoida: Small, moderate or submedium, medium (+), large, 
excessive; peculiarities. 

Forehead: High, medium (+), or low; vertical, slightly, modeifitely 
or markedly slopii^; eminences reduced to one central, or unduly 
bulgii^; asssrmetry (sl^ht or marked); overhanging (hydrocephalus). 
Metopic suture; metopic ri<i^. 



yGoogIc 



114 

8AMra£ BLANKS: 



aleS hbdli£ka 
Cbahu — OsaBBTATioira 



■bun (Monu otMUl tttUUt Pgnktad 



PuteU) Otamt 



Cbanu — Obbbbvationb (conftnucd) 



Cramia— OsBSBVAnoNB (otrntinucd) 



Ckamu— OBfixBVATiONB (eonUmied) 
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SauiUal region; Under normal conditions, from side to side, oval, 
moderately or markedly elevated (keeled). 

Temporo-^ritial region: Parietal eminences may be indistinct, 
medium, or prominent; temporid region may be flat, medium, or 
bulginK. 

Occiput: Assymetry? Flattening? If undeformed: convex, modei^ 
ately protruding, markedly protruding. 

External occipital protuberance: absent, moderate, pronounced, 
double; iniac foesa. 

Temporal cresta: State nearest approach to sagittal suture; and 
whether or not extending over the lambdoid sutiure on to the occipital. 

Occipital creelt: Absent, slight, moderate, well developed, pronounced. 

Sutwes: Serration — none, sl^t, medium, complex (terms based 
on conditions in average skulls of Wbites). Student may also refer to 
given standards (Broca, Martin), but above terms when used with 
proper care are quite sufBcient. Sj^nostom: State briefly location, 
and percentage of suture involved. ATUtmdUes: Abnonnal sutures — 
pve location and extent. Intercalated bones — state briefly location, 
nature, number; in more important cases give separatdy size and otiier 
particulars. 

Pteriom: Give type (H, E, X, I); breadth, if special; note epipteric 
bones; watch for possible aoconalous sutures in wing of sphenoid. 

Facb: Prognatkism, facial and alveolar — none, slight, medium (+), 
above medium, pronounced. 

Orbits: Borders sharp or dull; note important anomalies. 

SiAorhittd fossae: Sli^t convexity instead; or, concavity slight, 
medium (+), pronounced. 

Maiars: Size — submedium, medium (+), large; protrusion — slight, 
Bubmedium, medium (+), marked. Watch for partial and complete 
malar sutures. 

Zygoma: Strei^h: Slender, moderate, strong, massive. 

Nose: Nasal bones — narrow, medium (+), broad; anomalies. 

Nasal spine: Absent (may even be groove instead), diminutive, 
medium (+)■ pronounced; when small may be bifid. 

Lower borders of nasal aperatta^e: Sharp, duU; simian gutters — 
moderate or pronounced; subnasal fossae— small, moderate, lai^. 
Assymetry. 

Palate: Form — elliptic, ovoid, U-shaped, rotund, horseshoe-shaped. 
Shallow or high. Torus. Marked remnants of or complete inter> 
maxillary sutures. 
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Basb: Foramen laeerum medium: Of evolutiooary and developmeDtal 
importance.* May be small, submedimu, medium, or spacious. 

Depression of Petrous Parts: Of evolutionary and developmental 
importance.* The depression is in relation to the inferior surface of 
the basilar process. The petrous portioos may be slightly above the 
level of the process, or present a slight, medium (+}, or pronounced 
depression below the plane of the basilar process (as viewed with the 
base facing the observer). 

Styloids: Absent, diminutive, small, medium (+), excessive. 

Special: The base offers numerous anomalies, such as pterjrgo-epi- 
nous foramina, defecte in the floor of the auditory meatus, basilar fossa, 
pharyngeal canal, great inequalities of the jugular canals, various 
anomalies about the foramen magnum — basilar spine, third condyle, 
pre-condylar processes, rudimentary atlaa, accessory articular facets, 
paroccipital (paramastoid) processes, etc. In view of the multi- 
plicity of these features it is best to make a special examination for 
those the observer may wish to report upon. 

LowxB Jaw: Chin — pointed, rounded, square; receding, vertical, 
sUght, medium or marked protrusion. Peculiarities: Report extra- 
ordinary features of importance. 

Tbbte : Dentition: In children and adolescents note all teeth erupting 
or erupted. Teeth of first and second dentition must be carefully dis- 
tinguished. Wear: None, slight, moderate, marked, excessive. Decay: 
Note number of teeth lost through or affected by decay. Special and 
Anomalies: Ventral surface of upper incisors may be marked by shovel- 
shaped concavity with pronounced rim, which is characteristic of the 
American Indian, occurs occasionally in other yellow-brown people, 
but is rare or lees frequent in other races. In line of dental irregulari- 
ties and anomalies note crowding, impactions, congenital defects of 
eruption, supernumerary teeth, and abnormalities of individual teeth. 
A study of the cusps, as well as that of the form and size of the teeth, is 
best carried out separately. 

1 See Hidlifka (A.), "Certain Racial Gharacteristica of the Base of the Skull," 
Seimoe, 1901, Xm, 809; abo Proc. Aitoe. Atnar. AnaUmitlt, Ifith Swsion, Amar. J. 
Anal., 1901-2, 1, 60S-9. 
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Anthropometry of the skeletal p&rts (outside of the skull) is a 
fertile and fascinating field in which much as yet remains to be exploited 
and even explored. It is, moreover, a lai^ field, which few workers 
mi^ hope to cover in its entirety. Every bone of the body presents 
sexual, racial and individual variations, many of which remain to be 
thorot^hly studied; and some of these features, according to indica- 
tions, possess a very considerable phylogenetic and racial importance. 

Investigations on the skeleton are for the most part of a more 
recent date than those on the skuU or those on the living, and have 
been largely the work of anatomists. Descriptive observations, 
such as those on the sexual characteristics of the pelvis, or those on 
the perforated humerus, pUasteric femur, platycnaemic tibia, etc., 
preceded and accompanied measurements. The first serious attempts 
at osteometry were made essentially in France, and the first system of 
measurements was developed by Broca and his pupils in Paris.^ 

Since the early seventies a whole series of valuable contributions 
to tiie subject of bone study and osteometry have been made,* and 

■ See Broca (P.)— €ur les proportioDB reUtivea du bnia, de I'ayant bras et de la 
davicule chei les N^gna et lea Europfens. AiO. Soe. SAnOtrvp. Puis, 18S2, m, 
1^-172; ibid., 1807, 2 S«r., II, 641-653. Huajr (T.)— Recherchee but lea propot^ 
tioDs du hna et d'avaQt-braa aux diSerents ftgra de U vie. Ra. d'AfMrop. Puia, 
1872, 79. Topinard (P.)— £l«mm(( d'Anlhmpoloaie ginirak, 8°, Puia, ISSfi. 

■ Bello J Rodrigues (S.)— Le f^mur et le tibia. Thiw, Puia, 1909. BumOllei 
(J.)— Das menachliche Femur. PhS. Diai., MOnchen, 1S99. Bertaux CT. A.)— 
Lliumerus et le f^mur eaamdttis dana lee espicea, dans lea racea humatna, aekm le 
aexe et adon I'Age. Thite, Lille, 1891. Fischer (E.) — ^Die Variationen an Radina 
nnd Ulna des Menaclien. Z.f. Morph. & AnOvop., 1906, IX, 147. Lehmann-Nitscbe 
(B.) — Ueber die langen Knocfaen der aadb^eiiachen ReihengrBbeibeTOlkening, 
PAtl. Din., MOnchen; and Beilr. «. AnlArop., A Vrfatch. Bayerru, 1894, XI, H. 
3 A 4. livon (M.)— De romoidate. ThiM Mid., Paria, 1879. HrdliAka (Aid)— 
I%7Bcal Anthropology of the Lenape or Delawaree, and of the eastern Indians in 
General. Buil. 62, Bur. Am. Ethnol, Wash., 1916. Pfitsner CW.)— Bdtrfige sur 
Kenntniaa dee menaehlichen ExtreiDit&t«n»4keletea. Morphol. Arb., 1892, I, 616; 
1893, U, S3. Rollet (E.)— la mensuration dee oa longa des memtwee. TMm mti.. 
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much work in this line, particularly in the United States, is as yet un- 
published. The repeated discoveries of skeletal remains of early 
man have in particular stimulated research in this direction. Not- 
withstanding all this, however, we are still far from a satisfactory 
grasp of the evidence which the bones embody. The reasons are, 
in the first place, that the gathering of skeletal material has always 
lagged behind that of the skulls, so that even today most anthropologi- 
cal collections are relatively poor in that respect, which hinders com- 
prehensive and conclusive investigations. Besides this, the bones of 
the skeleton present many featm-es and correlations the study of which 
demands large series of specimens, and in many cases also the presence 
of all the important constituents of the skeleton or the bones of the 
two sides of the body, conditions which are realizable with difficulty 
even among the Whites, not to speak of other peoples. The field will 
long remain, therefore, one of a veiy considerable importance, and no 
pains should be spared to develop the technique of osteolc^cal in- 
vestigation. 

The scheme here presented rests on the same principles as those 
presented before for anthropometty and craniometry. It utilizes 
the m(«t useful procedures of other scholars, supplements these 
where extensive individual experience warrants, leaves aside every- 
thing superfluous or of value only in special studies, and aims at the 
utmost simplicity. 

INBTBDU2NT8 

The matter of osteometric instruments has already to some extent 
been dealt with in the section on Craniometry (Vol. II, 1919, p. 50). 
The essentials are few. They are the Broca's osteometric board (pi. 
1), the small compos glisaiere and for a few measurement* also the large 
sliding compass; but other instruments may be needed for special 
investigations. 

Lyon, 1889; /ntem. MonaUchr. f. Anal. & Phyiiol., 1889, VI, 345. Soulanie (M.)— 
Recherches our Itf dimenaiDns des oe et lee proportioiia squeletiques de I'homme. BviX. 
Soc. d'ArUkrop. Paria, 1899, S6r, 4, X, 328, Turner (Sir Wm.)— Report on the human 
cntsia and other bones of the ekeletone collected during the voyage of H. M. S. 
Challenger, 1873-6: II—The bones of the skeleton. ChalUnffer Jteportt, Zool., 
1886, Pt. XLVII. Vemeau CR-)— Le baaam dans lee sexee et dana lee racee. ThiM 
Mid., Paris, 1876. Volkov (Th.) — ^Variations squelettiquea du pied diee lee primatee 
et dans lee racee humaines. Butl. Soc. d'Antkrop. Paris, 1903, S^. S, IV, 623; 10O4, 
V, 1, 201. Waldeyer (W.)— Dae Bocken. Bonn, 1899. Wetsel (G.)— Volumen 
und Gewicht dee Knochens ala Maseetab f Or den phylc^enetiachen Entwicklungsgrad. 
Areh. f. Bnta. d. Organinnen. 1910, XXX, S07-537. 
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The osteometric board is too well known to need special description ; 
but for the or^;inal scceesory square the writer uses a block of light 
wood (see fig. IS), which offers certain advantages. The block is 9.5 
cm. high and 4.5 cm. thick, while its length equals the breadth of the 
board. 

For description of instruments used on special occasions the student 
should consult the original sources.' 



The matter of blanks in osteometry presents some difficulties on 
account of the many distinct bones each of which requires its own 
blank. An outline of a blank such as used for general purposes by 
the writer will be given separately with each bone. Such blanks may 
be made by the student himself, and their scope may be enlarged as 
demanded by the needs of the occasion. As tiiey are they represent 
what invariably we should know of each of the bones. 

obsbbvatidnb: typical bonb tabiants in tobh 
Before proceeding to the measurements, attention should be given 
to the important subject of bone variations in shf^>e. 

Each of the long bones, and also the scapulse, first rib, etc., present 
a variety of forms which are reducible to definite types, and ^e fre- 
quency of these types differs from race to race. In the remainder of 
the skeletal parts similar variations occur, but they are less classifiable. 
The whole subject is of very considerable anthropological and phylo- 
as well as ontogenetic importance. 

In the long bones the part that varies most in form is the shaft;* 
in the scapula it is in the contour of the bone. Bones of lees conse- 
quence will be considered on other occasions. 

■ Bendcfl Qa Memmn of Broca uul the tertbooka of Tt^nnaid and Martin, bm: 
Emmons (A. B.)— A Btudf in the Tariations <^ the female pdvis. Bumutriea, 1913, 
IX, 34-67. Ganon (G.)— Pelvimetiy. /. Anal. <fe Physiol., 1882, XVI, 106-134. 
Fraaaetto (F.) — ^Leaoni di anthropologia, 1911 -1913. Hepburn (D.)— A new oeteo- 
metric board. J. Anat. & PhytUA., 1899, XXXIV, 111. Matthews (W.>— An 
apparatua for determining the angle of tonion of the humerus. J. Anat. it VbijmA., 
1SS7, XXT, 536-8. Ruaaell (F.)— A new inatniment for measuring torsion. Am. 
Not., 1801, XXV, 299. 

■ For original reports on this subject see Hrdliika (Alet) — Study of tiie normal 
tibia. Am. AnOtrop. 1898, XI, 307-312; Pne. An. Am. Anat,, 11 Beea., Wash. 1899, 
61-66. — ^A further contribution to the Bbadj of tiie tibia, relative to ita ahapea. Pne. 
Am. Am. Anat., XII & Xm Bes. Waah. 1900, 12-13.— T^ncal forms of shaft of 
long bones. Proc Am. Am. Anal., XIV Seas., Wash. 1901, 55-60. Also BuU. 62, 
Bur. Am. Ethaol., Waah. 1916. Coosult also: Manouyria (L.) — I* platycnfanie 
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Z1OT10 Bonet: The form of the shaft of the long bonee is best differeDti- 
ated at or near the middle of the bones, in adult individualB. 

Variation in these shapes is greatest in the Whites. There are 
considerable raciU and other group differences in the relative fre- 
quency of the different types of the shaft of the various bones; no one 
^rpe, however, occurs exclusively or is completely absent in any of 
the human groups now existing. Some of the shapes are common to 
the anthropoid apes, and others occur far back in the animal kingdom. 

The bones of the lower extremity show more numerous and better 
defined differentiations of form than those of the upper extremity. 
Of the individual long bones, the fibula presents the greatest variety 
of shapes; then follow in the order named, the tibia, femur, humerus, 
ulna, and radius. 

Perfect refoesentations of the various types of each bone are found 
whenever large collections are examined, but the less perfect and 
less clearly distinguishable tjrpes are always more common. Besides 
there is always a considerable percentage of bones which present 
intermediary or indefinite, and a small proportion which show com- 
bined forms. 

The form of shaft common to ^ the long bones in man is the pris- 
matic (No. 1). The outline of the cross-section of a shaft of this type 
approaches the equilateral triangle. This type is also common in 
apes, and more or lees modified in lower mammals. The base of the 
imsm is formed in the tibia, fibula, and humerus by the posterior 
surface; in the femur by the anterior surface; in the ulna by the in- 
ternal, and in the radius by the external surface of the bone. In 
whites this type of shaft is most frequent in the humerus and tibia. 
In the fibula it is moro or less modified by the narrow anterior surface 
of the bone. 

Hie nearest modifications of type 1 are types of shaft Nob. 2 and 1. 
Type 2 occura principally in the tibia, fibula and humerus, and is 
characterized by the obliquity of the posterior surface of the bone. 
The outline of the cross-section is a lateral triangle, a half lozenge 
(more or lees). Tjrpe 4 occurs in all the long bones, and is charac- 

ches rbomme et ches lea autgeo. BuZI. Soe. d'Anihrop. Paris, 18S7, 96t. 3, X, 128. — 
U&noira am la platycn&aie chei Ittomme et chei lee anthrapoids. Mim, & BvB. 
Soe. iAnthrop. Puia, 1888, S&-. 2, m, 469. — £tude aur lea Twiationa morpholog^ques 
dn corpa de f&nui dans I'eapeoe humaine. Bv&. Soe. d'Antkrop. Paria, 1893, 5&. 4, 
IV, 111; Bee. ^icok tPAtUJvop. Paris, 1893, III, 389. And Gravea CWm. W.}— The 
Bcaphcod scapula. Med. Record, May 21, 1910; Wien. klin. Woeh., 1912, XXV, No. 
6; J. Cvtan. Dit., etc., April, 1913; and others on same aubject. 
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terized by the presence of a distinct additional surface on the shaft. 
Hie formation of the surface differs in the various bones. In the 
tibia the additional surface results from a division into two, by a 
vertical ridge, of the posterior surface; in the femur it is the anterior, 
in the radius the external, and in the ulna the posterior surface, which 
occasionally, through the influence of a vertical ridge, shows a forma- 
tion of a distinct additional plane; in the humerus, finally, a new, 
anterior surface results occasionally by the broadening out of the 
anterior border of the bone. The cross section of the shaft in these 
cases differs from lozenge shape (more or less) to a more even quad- 
rangle. 

A special class of modifications of the form of the shaft is that 
where one or more surfaces of the bone show a pronounced concavity. 
We find such types (3, 3a, 3b,) particularly in the fibula, but also in 
the tibia, ulna and radius. In the fibula the concavity affects es- 
pecially the external, but also the internal, and occasionally both the 
external and internal, and even the posterior surfaces; in tibia the 
character is observed on the external, and in the ulna and radius 
mainly on the anterior, flexor, surface. 

Types 5, 6, e and r, are widely differing forms of the shaft of some 
of the long bones; all these types have, nevertheless, two features in 
common, and that is an indistinctness or complete absence of one or 
more of the borders of the bone, with marked convexity of two or all 
the surfaces. 

Type 5 occurs occasionally in the tibia and frequently in the radius. 
It is marked by the convexity of the posterior tibial and external 
radial surface, and by indistinctness of the internal and sometimes also 
the external border in the tibia and the anterior and posterior borders 
in the radius. In both bones, but particularly in the tibia, this type 
of form represents a deficiency in the differentiation of the bone. 

Type No. 6 occurs in the tibia, femur and humerus. The shaft is 
plano-convex. Types e (elliptical) and r (round, cyUndrical) are found 
in the femur. 

The condition of flatness in long bones occurs quite independently 
of the shape otherwise of these shafts. Flatness is not only found in 
the tibia, but also in the fibula (lateral), in the femur (antero-posterior 
of whole shaft, and, independently, antero-posterior of the upper 
part of the shaft, below the minor trochanter), and in the humerus 
(lateral). The flat femur (whole shaft) occurs almost exclusively in 
whites and independently of the flatness of other loi% bones. It is a 
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rare and poesibly abnormal condition. A flat tibia is often accom- 
panied by a flat fibula, and not seldom also by a platymeric (fiat in 
upper part) femur. 

The scapula preeents three main shapes or types, namely, the 
triangular or wedge-shaped; the bi-concave, with its axillary and 
especially vertebral border concave (the "scaphoid" scapula of 
Gravee) ; and the convex, with its vertebral border markedly convex. 

Cauaet. — The shape of the bones is influenced by heredity, stage of 
development, sex, muscular activity, size of body, and pathological 
conditions. 

Heredity: There are reasons to believe that certain types of bones 
run io families; and essentially through differences in heredity there are 
marked difierencee in the relative frequency of occurrence of the 
various typee in difiFerent races. 

Stage of Ufe: During fetal life and early childhood, the shapes of 
bonee are fewer in number, and do not always correspond to the shapes 
the bonee will eventually have in the adult. Differentiation advances 
with ^e and the shape of a bone is probably not fully stabilized, 
particulariy as to fiuting, before advanced adult life. 

Sex: Male bones show on the whole a greater differentiation of 
shapes than those of the females; also, some tjrpes of form are more 
conmton in one sex than in the other. Most, if not^all these differ- 
ences, may, however, be due to differences in muscular activities. 

Race: The modem cultured Whites show more variation in shape of 
bones than the Indians, and the Indians more than the Negro or 
Negrito. The causes appear to be partly hereditary and partly 
occupational. 

Muscular adivity: Muscular peculiarities and muscular activites 
of the individual exercise a potent influence in modifying the shape of 
the bones. 

Sise of the body: The largest and the smallest bones of any variety 
show in general less differentiation than the average; and weak bones 
show more uniformity than the strongly developed. 

PaiJioloffical: Very prolonged undernourishment or vitiated state 
of blood diuing fetal life or childhood may imdoubtedly affect the 
general development as well as the shape differentiation of bones; but 
no proof exista that special pathological states are responsible for any 
special form-types of individual bones. 

The sum of the observations points to the fact that the principal 
causes of the various shapes of the shafts of the long and bodies of 
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other bones must be sought for, first, id origmal difFerences in the 
attachmeot of the various muscles to the shafts; and second, in an 
unequal development and work of the individual muscles during child- 
hood and adolescence. The original differences in attachment, 
some of which can be clearly seen on the bones, are in all probabiUty 
partly hereditary, partly early acquired conditions. The mamier 
, in which the diflEercntly attached or differently developed muscles 
affect the shape of bone must of course be lu^y if not entirely 
mechanical. 

ADDITIONAL OBBEBVATJONS 

In addition to shape, l^e bones of the skeleton offer an array of 
highly interesting points for observation, and many of these, as 
ah-eady mentioned, are of phylogenetic importance. Of these, the 
main ones will be included in the blanks to be given. 



Blank: 

IWbe.. 



MEASUREMENTS 

Locality. 



DIun. Slaai. 



{^) 



tlMirt PManttOD 



> Type I - prismatio; t, ta - lateral prismatic (4 - poateiior Burfaoe facing 
backward and inward; fa - posterior eurfaoe facing backward and outward); 4 - 
quadritateral (anterior border broadened out to a distinct fourth surface); 6 — 
ldaD»«oiiTez; i — intermediary or indutinct. 

■ pp a pin point; •*» — small; m — medium; { — Urge. When double or multi- 
I^e, state so. 

■ None ( — ); rough trace - r. tr.; ridge: alight, medium, pronounced (r. al-m-pr); 
tubercle: slight, or medium (fb. al-m); process: 1/3, lj2, 2/3, etc., complete (pr. 1/3, 
1/2, 2/3, etc.). 

Notes. — The lenf/th is taken on the osteometric board. Apply head 
to tlie vertical, tfUie hold of bone by left hand, aj^ly block to distal 
extremity, and raising bone slightly, move up and down as well 
as from side to side until mftTi'miim length is determined. 
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Diamder major at middle. — C. (r- Detennine mid-point of shaft on 
oeteometric board and mark with pencil Lay rod of compass to the 
antero-lateral surface and apply branches to the bone. 

Diamdar nnnor at middle. — ^Apply fixed branch of eliding compass to 
the antero-lateral surface at middle and take measurement. 



Note: Maximum Jength is taken in same way as that of the htmienis. 
Ulna 



IWbe Locality.. 

Right 



CM. Mo. Ba 



Note: Maximum lenf/lh is taken ii 



same way aa that of the humerus. 
> external tuiface oon- 



ij a priamatic; t —flexor Aurfaoe concave (fluted); 
vex, bordera indiBtinct. 
. length erf Radius x 100 

l^ngt.hnf H iimpn irt 

■ 1 - [Mismatic, t > flexor euiface ooncave (fluted); 4 - quadrilateral (posteriix) 
surface divided into two, so that the shaft preeente four distinct surfaces, borders 
and angles. 
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IVibe Locality 



Rigbt 



Al* JjBBtlh Leuth Bamm- DUm. Anun- tHut. 



(Cw««««i) 












Ldt 
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DlWB. 

Anuro- 

■ssr 


ii>d«x> 


Sbitt* 


CoDdrW 


AQ>m< 


^""^ 


3K 























J\rofes: The &«wwli/lar len^rtA of the femur is taken by adjusting both 
coDdylee to the vertical part of the osteometric board and, with the 
bone reposing on the boud, applying the block to the other extremity. 

The length maximitm of the femur is measured in the same way as the 
maximum length of other bones (see under Humerus). 

The antero^MBterior diameter at middle (middle of shaft determined 
and marked beforehand) is the diameter mftTimnm- 

The lateral diameter at middle is taken so that the linea-aspera 
reposes on the stem of the eliding compass midway between the two 
branches of the same when these are applied to the bone. 

' Length of Humenia x 100 
Bkondylar length of femur 

I Diom. htt. X 100 



• Type 1 - priamatie; 4 - qiudrUatcral (uiUrior suifooe divided by a vertical 
ridge in two); r ■ cylindrical (juvenile); c - elliptical; pc - plano-convex. 

•r > ridge; o. (. - oblong tuberoeity; r. t. - round tuberoeity; if - depraeion; 
allrali^t, moderate, or pronounced. 

•al., mod., pion. 
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In plano-coDTex and related femora the shaft is so deformed and the 
linearaspera so displaced, that the measurement of the diameters is 
impracticid and should be omitted. 

Circumference of the shaft at middle as taten by some observers 
and contrasted with the length of the bone, gives data of some value for 
sexual identificaticm; but the same may be done with the mean of the 
two diameters. 
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Lmctn 


nllndmi 


AtMhUlar 


No. 


^£^ 


DIUB. 


#) 





















Notes: To take the ordinary length of the tibia introduce the spine 
into the orifice provided for this purpose in the vertical part of the 
ostetHuetric board, apply outer parts of the condyles to the verticid 
outside of the orifice, let body of the bone repose on the horizontal 
part of the board, and apply block to the most distant point (mal- 
leolus). 

' T X 100 
Bioond. I. of femur 

■ Type 1 - priamatio; i - lateral priBnuttio; S > extcnul suifaoe ocmcave 
(fluted); 4 ~ poflterior suiface divided in two; 5 — poeteriar surface oonvex, in- 
tcnud border indistinct; 8 — plano-convex (gorilloid}. 
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It IB also useful to take the maximum length of the tibia. This 
JB secured by placing the spine within the orifice as with the previous 
measurement, applying the most prominent point of the condyles to 
the vertical, taking hold of the body by the left hand and moving the 
bone from side to side as well as'slightly upward and downward, while 
holding the block applied to the malleolus, until the maximum length 
is determined. 

FiBin.4 

Tribe Locality Obeenvr 

Right Left 



Tribe Locality Obaerver. . 

Right 



Notes: The total height of the scapula is obtuned by measuring in 
a straight line the distance from the superior to the inferior angle. 

> 1 M Ordinary quadrilateral, approaching prismatic; ant«riot surface aeaily 
absent to moderate; posterior surface facing directly backwaid or nearly ao, t — 
Lateral prismatic; posterior surface fadng backward and inward; medial surface 
much less in area than lateral; anterior surface narrow to broad. Ba - relatjoa 
between medial and lateral surface reversed, the latter being the nairower. S — 
medial surface fluted; 4 " lateral surface differentiated into two suifacea; S — 
lateral surface fluted; 8 - both medial and lateral aurfaoee fluted; S - all Uuee 
surfaces Suted. 

' c X 100 ' c XlOO * y XlOO 

a b z 

■TVpe: 1 - triangular; 5 - biconcaTe ("scaphoid"), udllaiy and vertebral 
borders concave; * convex, vertebral border convex. 



yGoogIc 



anthbopoubtrt 
Scapula 



(CoWinurf) 












Left 






BUIMOtBU- 


saunf 


vvutn] 


{5S? 


"— 





















The infra-epinoue height is the height from the inferior angle to 
a point at which the spine transects the vertebral border of the bone. 
To determine this point hold scapula in left hand with dorsal surface 
up in such a way that the eye can follow the prolongation of the spine 
tothe axillary border. Mark the mid point of the juncture of the 
spine with the border (and not the lower or upper limit). 

The glenoid point height is the distance from the inferior angle to 
the center of the little roughness or fossa situated near the middle of 
the glenoid cavity. 

The breadth of the scapula (c) is the diameter from the middle (A the 
outer (dorsal) border of the glenoid cavity to the point where the spine 
intersects the vertebral border. (Broca, P. — Sur les indices de lon- 
gueur de 'I'Dmoplate chez I'honuue, les singes et dans la s^rie des 
mammifftres. BvU. Soc. d'AtOftrop., 1878, S€r. 3, I, 66.) The glenoid 
paint breadth is that from this point.' 



Stbrmdii* 



Tribe LocolitT . . 



Toul 
Lmvlk 
(Lw 



i"-^) 



/ ftxioo \ 



1 1 - horimntal, at right angle, or near, with coraooid; S - iiKKlent« obHquitjr 
upwaida, angle 55-80; 3 — pronounced obliquity, angle near 46; 4 ~ semiquadiate; 
e V semicircular; 6 — wavy. 

■ 1 > none; S « alight; S - moderate; 4 ' neariy a fommen; S — foramen. 

* I - straight; S - concave; S - conrex: slightly — moderately — pronouncedly. 

* I - straight; S - teree proceaa slight; 5 - moderate; 4 - pronounced. 

■ The glenoid point is a leaa variable landmark than the glenoid border; also it 
is the more suitable in measuienients of scapula of variouB animals. The y — x 
index is the most stable index of the scapula. 

* Consult : Aniliony (R.)— Notes BUT la moiphogenie du Sternum chei mammifftrcfl. 
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NtOet: The lengOi o/ the stemum as well aa that of the manubrium 
is beet measured on the osteometric board; the breadth and thickness 
of the bone are measured with the Bliding compass. The thickness 
of the body should be measured between the facets for the ribs. 

Among the anomalies are to be observed especially the foramen or 
defect in the lower part of the bone, and the occurence of epistemals. 

The relative proportions of the manubrium and body of the stemum 
show sexual as well aa group differences; and the same may be said in 
r^ard to the fusion of the manubrium with the body of the bone. 

CUTICUS' 



Notes: The Ien0h of the <iamde is best determined on the osteometric 
board, but may also be measured by the small or the lai^ sliding 



The comparison of the length of the clavicle with the length of 
the humerus idamculo-humeral index) is useful as an indication of the 
relative development of the thorax. 

The acromial extremity may in rare cases be separated; a few other 
anomalies may also occur. 

BvU. 8oe. ^Anthrtfp. Palis, 1901, II, 19-43. Dwight ( Thoe) — Tha Stemum u 
an indexed sex, hd^t and age. J. ^not. it PAv«u>I., 1890, XXIV, E27-53S. Krauae 
(W.) — ^Ueber das weibliche Stemum. Intern. MonattxAr. f. Anat. A Physiol., 
1897, XIV, 21-^. Parker (W. J.) — Stracture and derdopment of the Shoulder 
Giidle and Stemum in the Vertdnatee. Boy. Soc. PiM., Lond., 1868. Pateraon 
(A. M.)— The human sternum. Liverpool, 19U; also Brit. Med. J., 1902, H; and 
/. Anal. <t Phynot., 1900, XXXV, Pt. 1. 

I CoDBuh Pasteau (E.)— Recberchee am lea inopoTtiona de la Qavicule. Thiu 
mid., Paris, 1879; also Paraons (F, G.)— On Uie proportioiis and characteristics of 
the modem Engikh Claride. J. AntU., Land., 1916, LI, 71-43. 

* SI - aleadu; m - medium; ttr - strong; mat * 

■ 31 - slight; m - medium; pron - pronounced. 
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Tribe Locality.. 



Notes: In skeletal material obtained from older graves the ribs are 
seldom all present and in good condition; Deverthetess their examina- 
tion should not be neglected. Cervical, supemmDerary, bifid, bici- 
pital and fused ribs are of special interest; and other anomalies may 
occm-. 

The first rib deserves special attention, particularly as to its shape. 
The development of the scalene tubercle may also be noted on the 
first rib. 

Bpim* 
IVibe Locality Observer 



> Budeen (Ch. R.}— Oosto-vertebral variation in Man. AtuU. Ant., 1900, XVm, 
877-382. HrdHika (Alei) — Contribution to the Osteology of Ribs, Prws. Am. Am. 
Anat., XIV Sess., Wash., 1901, 61-68. Tiedgold (A. F.)— Variatjons of Ribs in the 
FrimateB with eepedal reference to the number of sternal Ribs in Man. J. Anal. 
A Pkynd., 1897, XXXI, 288-302. 

*1 -curved (semilunai); f - monosngular ot iHstol-shftped (nearly strtud^t 
neck, with neariy straight body); S - biangular ((Uetinct angle in body, besidM 
that between neck and body). 

■ Consult: AnderBon (R. J.)— Observations on the diameters of human vertebraA 
in different rei^oiia. J. Anat. & PhywuH., London, 1883, XVII, 341-4. Bardeen 
(Chas. R.) — Numerical Vertd>ral Variation in the Human Aduh snd Emtoyo; 
Anat. Ant., 1901, XXV, 497-619. Cunningham (D. J.) — Lumbar Curve in Man and 
the Apes. Dublin, 1880. Dubreuil-Chambardel (L.) — Variations sexuoDes de 
I'Atlas. fiuU. & Mim. (TAnttrop., Faiia, 1907, VIII, 39fr-401. Dwight (Thomas)— 
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Notes: VariouB meaBuremeata and many detailed observations are 
possible on the spine and its different constituente. As to measure- 
mente, the most interesting are the relative lengths of the cervical, 
dorsal and lumbar parte of the spine compared with the total length 
of the three. The length of these parts is best taken by the small and 
large sliding compasses, between the mid points anteriorly of the 
upper and lower border of the body of the first and last vertebra of 
each segment, with the bones held in a close and natural apposition. 

The atlas should receive special attention, for it is subject to many 
independent variations, particularly in respect to blood vraael foramina 
and canals. 

The lowest part of the dorsal and the uppermost as well as lower- 
most parts of the lumbar segment, are also of special interest, the 
former on account of occasional numerical variation, the latter on 
account of occasional separation of seural arch, a presence of a sacral 
element with more or less assimilation, etc. 

The minor anomalies of the spine and its constituents should be 
reserved for special study. 



Tribe.. 



Sacruu, Pelvic Bones, Pelvis 
.. Locality Obeerver.. 



DsMriptioa of the Human Spines showing numerical Toiiation. Mem. Boston Soc. 
Nat. Hiet., 1901, 237-312, also, Anat. Am., 1901, XIX, 332, 337-347; and Anat. 
Ant., 1906, XXVIII, 33-40, 96-102. HrdUeka (Aled)— The fttlas of Monte Hermoeo. 
In BtiU. Be, Bur. Am. BOokA., Wash. 1912, 364-9. Papillault (G.)— Variations 
num&i<iuefl dee vert^res lombaires chei lliomme. fiuS. Soe. ^Antknp., Paris, 
1898, IX, 198-222. Ranke (J.)— Zur A othrop ologie der Halswitbelafiule. Siti. 
math. phyB. a. bayer. Akad. Wm., 1896, XXV, 1-23. Ravenel (M.)— Die Maas- 
verhfiltnisse der Wiibelsftule und dee RQckenmaricee beim Menschen. Irtaug. 
Dimert., Leipng, 1877, 1-27. Regalia (C. E.)— Sulla causa generals delle anomalie 
numeriche del rachide. Arch. p. Antrop. A Bin., 1895, XXV, 149-219. Rosenberg 
fE.) — ^Ueber die Entwicklung der Wirbelaiule. QtgenbaMt'* Morphol. Jahrb., 
Leipng, 1875, 1, 1-111. Soulonie (Q. Martial) — Etude dee proportions de la colonne 
vertAirale cbei I'homme et chei la femme. BvU. Soe. fAnthrop. Paris, 1900, 
Bit. 6, 1, 132-147. Zoja(G.)— SuUe variety deU'atUnte. fiol. «»., 1881, Noe. 1 ft 2, 
repr. 24 pp., Also C. R. R. 1st. Lomb., CL 8c. mat. & uat., 1881, XIV, 269-296. 
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Sacbtju, Pelvic Botrsa, Peltib 
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iVotes; In measuring the height of the aacrum use sliding compass 
and apply points of instrument to middle of promontory and middle of 
anterior-inferior border of the fifth sacral vertebra. For general 
comparative purposes measure only sacra with five segments. 

In measuring breadth apply stem of compass to the upper surface of 
the body of the first sacral vertebra and measure the greatest expanse 
of the lateral masses of the bone. 

The height of the ossa innominata is best measured on the osteo- 
metric board. Apply ischium to the vertical part of the board, 
hold bone with left hand, apply block to iliac border with right hand 
and move bone up and down and from side to side until maximum 
measurement is obtained. 

The breadth of the ossa innominata is best measured by the sliding 
compass. It is the distance between the anterior and posterior 
superior spines. 

For measuring the pelvis as a whole articulate the bones, hold with 
both hands, invert, and secure breadth maximum of ilia on the osteo- 

■ LoDg tmtncli of gliding oompUB applied Tentrally, i 
border of lower end and to promontory. 

' Breadth X lOQ . 
Height 

■ Slight, moderate, pronounced. 
• Name segment (from above). 
' Mean breadth X 100 . 

K fimTi height 

■ Pelvis held together with bones ii 
im^^nTi^TTHj and cui be t^en handily o 
with the large eliding oompass. 

» Breadth X 100 . 

Mean height of ossa innominata 

■ fVom promontory oC the saorum to Ute neoieet point on the ventral b(wder ct 
the pubio bonee. 



natural position; the breadth is the bi-iliaa 
I the oateometic board, or by a second person 
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metric board. With tiie help of a pelviphore (such as that of Emmone) 
the taking of this measurement and of those of the brim becomes a 
simple matter. 

To measure the diameters of the superior strait or brim of the pelvis 
without a pdviidiore, hold pelvis in left hand, and use small sUding com- 
pass. The antero-posterior diameter is that betweeiS the mid point 
on the promontory of the sacrum and the nearest point on the ventral 
borders of the pubic articulation. The lateral diameter is the maxi- 
mum transveise diameter of the brim. 

A natural slight separation of the pubic bones should be retained 
during all measurements. 

Saaai Bonxs 



PoteSa.! 



Tribe Locftlity.. 

Right 



PMNkrUod- 

(B+'b+ T) 



Notea: All the measurements to be taken widt the small eliding 
compass. In measuring the height and breadth of the bone, move the 
latter slightly from side to side between the branches of the compass 
until the maximum measurement is determined. The height is taken 
by applying the fixed branch to the anterior surface of the bone and 
bringing the movable branch posteriorly over its thickest parts. 

The vastus notch shows interesting variations. 

■C<MimiH: Comer ^. M.)— VuietiM and etnietun of the Patella of Man. /. 
AwU. A PhytM., 1000, XXXIV, XXVU-XXVIU; also Ten Kate (H.)— Rotule. 
Rev. Mm. La Ptaia, 1896, VH, 12-16. Also fiuQ. 6$, Bvr. Anur. EUmol., Wuh. 1U6. 

* — none; *I - alight; m - moderate; 1 - laqe. 
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Natet: All measuremeDts to be taken with the small sliding compass. 
The taking of the mftyimnm length will be self-evident. To secure 
the breadth, the branches of the compass should be applied to the 
sides of the bone in the region of the minimum thickness of its body. 
The most practicable height of the calcaneus is obtained by moving 
the bone from side to side between the branches of the compass, which 
are applied to what is seen to be the greatest constriction of the body 
(approxLmately its middle). 

As to visual observations on the Os calcis, the greatest interest 
attaches probably to the number and conformation of the articular 
facets for the astragalus. These facets may be two in number, an- 
terior and posterior. But the anterior facet mi^ be divided into two 
by a ridge; or it may be replaced by two facets, anterior and median, 
completely separated by a narrow to moderately broad groove or 
space; or, finally, in place of the single oblong anterior facet there 
may be a small to rudimentary anterior and a medium-^ited median 
facet, separated hy a broad and deep ootob. 

An additional point of some interest is the development of tike 
peroneal spine. 

' 8ee fiuO. et, Bur. Amer. BOmat., Wash., 1916. 
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Tribe Locality.. 

Right 



Notes: For length iriftTimnm, apply stem of sliding compass to 
lowest (most prominent) parts of the medial surface on the bone. 

The maximum breadth is taken by applying the fixed branch of the 
sliding compass to the lowest (most prominent) parts on the medial 
surface of the bone. 

The maximum height of the astragalus is best taken on the osteo- 
metric plane, on which the bone ia placed so that all the three lowest 
points of its inferior surface touch the vertical part, while the block is 
applied to the most prominent part of the bone from the opposite 
direction. 

A comparative study of the calcaneus facets on the talus with the 
corresponding facets on the latter bone, is of considerable interest, and 
shows some racial variations. 

SCAFHOtD* 

Tribe Locality Ofaaorver 

Right Left 



> See BvU. M, Bur. Am. SOmol., Wash., 1016. 

* 1 B one facet not divided by any ridge; t ~ one facet divided into two by a 
lidge; 5 ■• two distinct facets, but sUgblly connected or completely apart. 

> See BuU. 6t, Bvr. Am. BOauH., Wash., 1916. 
< Freeent or absent. 

■ H/ > pyriform; q - quadrilateral; i - intermediary or indefinite. 

• p _ pointed; bl - blunt (markedly); tq - aquaririi. 
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Notea: The maximum breadth of the bone is taken by the amall 
sliding compasa and is meaBured from the extremity of the tuberosity 
ad majdmum. 

To take the maximum height of the bone use the large sliding com- 
pass with broad branches; hold instrument vertically, lay bone on 
movable branch on its talus facet, raise the branch until the bone 
touches the under surface of the fixed branch and read measurement. 

To measure the stoutness use same instrument as for height. Lay 
bone on the movable branch of the compass on its dorsal or superior 
surface, let it assume a natural position, and raise the branch until 
the most prominent part of the plantiv surface of the bone touches 
the under surface of the fixed branch. 

CDBonf 



Notee: The maximum length of the bone is measured with tJie small 
sliding compass, between the most prominent point on the superior 
and inferior borders of the distal or metatarsal facet of the bone and 
the point at the inferior medial angle (calcanean process). 

The maximum breadth is obtained with the cuboid resting on its 
medial surface in such a position as it naturally assumes. This and 
the next measurement are best taken by the lai^ sliding compass 
with broad branches. 

The maximum thickness is taken with the cuboid resting on ita 
anterior surface in such position as it naturally assumes. 

>iSw £ua. ee, Bw. Am. BOmol., Wash., 1916. 

> « * sin^; r — divided in two by a well uutrked ridge; S - douUe (oonneoted 
or not). 

* FitaeOt or absent. 
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ImVBKAL CuNMirOBM' 

Tribe Locality 



}i(Ae: Measurementa taken with sliding eompass. Height man- 
mum is secured by applying the fixed branch of the compass to the 
most prominent parte of tiie inferior surface of the bone and bringing 
the oUier branch into apposition. 

The minimum breadth, in the middle of the bone, is obtained by 
apidyii^ tiie fixed branch of the compass so that it rests on both Ups 
of the scaphoid facet, and bringing the other branch into apposition 
with the bone. It is the only practicable breadth in all specimens. 

External cuneiform: Note frequency of absence of facet for fourtii 
metatarsal, also for second metatarsal. 

Middle Cutmjorm: Note character of central ligamentous depressioD 
and canal running downward from this. 

Bones of thz Hamih 
Tribe Locttli^ Obaerver 



> Bee BvU. et. Bur. Am. Sihnol., Wash., 1910. 

' flinglft Or Hnnhlff 

• See BvU. Bt, Bw. Am. Btkaal., WaBh., 1916. 
« Max. lengdi of Irt metacMpal X 100 . 
Max. kmcth <A hamenu 



),Google 



ANTHBOFOICITBT 

Boma OF thb Fooi* 

Tabe Locality 

Bight 



Uuam. Ini laOt^ bid IxUtf 



11BTDCA.TI0H OF STATDRB PBOlf PABTB OF THK SKXLIiTON* 

The iDtemational Agreement of Geneva stipulstee ttkat: "For the 
reconstruction of the stature with the aid of the long bone^, the maxi- 
mum length shall be measured in all caeee save in those of the femur 
which is to be measured in the oblique poeition, and the tibia which 
is also be to measured in the oblique position, the spine being excluded." 

Under these conditions and until something more serviceable 
may be provided, the student is advised to use Manouvrier's tables, 
which are here reproduced. These tables apply only to bones of 
adults; and a proper sexual identification is in each case of the greatest 
importance. All the long bones present should be measured and the 
mean length of each pair used for the approximations in the table, 
the mean of the total of approximations giving the stature. 

■ See BtH. et, Bvr, Am. Blhndl., Wash. 1916. 

' Max. length of Irt metacarpal X 100 . 
Max. length of Ist metatarsal 

' Mm. tength (rf let metawal X 100 . 
Bioond^ar loigth vl femur 

' Dwi^t (Thoe.) — ^Methods <A estimating the hdght from parts of the (Aeleton. 
Mtd. Bee., Sept. 8, 18M. (Givee data for eetimating stature also from length of 
sternum and that of the qune.) Manouvtier (L.) — Determination de la taOle d'ai^te 
lee OB longs. Riv. £e. cTAntftrop. Paris, 1892, 11, 227.— Ia ddtennination de U taflk 
d'aivte In grands oa dee membres. 3f«in. Soe. ^Anthrop., Paris, 1893, S6r. 2, IV, 
347-411. PeorsoD (K.)— On the reconstruction of the stature of iM«hiBtoric races. 
PMoi. Trana. R. Soe., London, 1809 (Mathematical); CXCn, Ser. A, 169-244. 
Kollet (E.) — La mensuration dee oe longs des membres. Thim mid., Lyon, 1899 
(Similar to Manouvrier). Topinard (P.) — De la restitution de la taille par lea oe 
longs. Ba. ^Anlhrop., Paris, 188S, VIII, 134.— Proo6d€ dee mensuration des o« 
longs dans le but de rSoonstituer la taille. BvU. Soe. ^Atilhrop. Pans, 1886, VHI, 
73-83. Also ^UmenU d^AnihropoloffU gtnirah (used maximum lengths throu^liout}. 
Older data unreliable and lack [oeciBion of methods. 
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The final estimate will be the more reliable the larger the series of 
Bubjecte involved. In single individuals the error, as Dwight has shown, 
may be very considerable, particularly in tall males (up toll.9 cm.)> 

The author obtained the following correspondences between the 
humerus and stature in 354 male and 82 female dissecting room indi- 
viduals, Whites, 22-25 years of age, and where both humeri could be 
measured. 













• 7 7 1S.1IO IB.SIo 
1 IS.t 1 IB 


IS.! 


so 


30.S 


11 


n^ 


P««t<,<Bo» 




Males 

Females 


1.4 1 11.7 1 24.3 
... 1 12.2 1 20.7 


27.1 
31.7 


21.6 
1S.3 


9 
fl.8 


3.7 
7.3 


1.1 



Bmatnii 


R.dl. 


UIU 


».«>» 


PBnnr 


Tttto 


nboii 




cm. 


cm. 


cm 


cm 


cm 




295 


213 


227 


1,530 


392 


319 


318 


298 


216 


231 


i;552 


398 


324 


323 


802 


319 


236 


1,571 


404 


330 


328 


3oe 


223 


239 




410 


335 


333 




225 


243 


1,605 


416 


340 


338 


313 


229 


246 


1,625 


422 


346 


344 


316 


232 


249 


1,634 


428 


351 


349 








1,644 








324 


239 


257 


1,664 


440 


362 


358 


328 


243 


260 


1,666 


446 


368 


363 


332 


246 






463 


373 




336 


249 


266 


1,686 


460 


378 


373 


340 


252 


270 




467 


383 


378 
















34$ 


258 


276 


1,730 


482 


394 




352 


261 


280 


1,754 


490 


400 


393 




264 


283 


1,767 


497 


405 


398 


360 


267 


287 


1,785 


604 


410 


403 


864 


270 


290 


1,812 


512 


415 


408 




273 


293 


1,830 


619 






Meui Coeffiden 




nintheTs 




5Ji5 


7.11 , 


6.66 





3.92 


4.80 


4.83 



4.87 



To detennine from this table the Bt»ture of the living^, add 2 mm. to each length; 
take the mean of the neulting statures, and subtract 2 mm. from the final height 
thus (Stained.* 

> Dwight found that a Urge im>portion of the errors with the Manourrier tables 
was due to this subtraction, and advocates that this recommendation be not followed. 
It should be stated by the worker whether or not it was followed. 
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Hahowkiiib's Tasus Shovinq thh Cobbbbpoitdiincb of Bond hEsorsa auono 
Thbusbltbs AMD WITH Statdbk — Continutd 



1,400 
1,420 
1,440 
1,465 
1,470 
1,488 
1,497 
1,613 
1,528 
1,543 
1,656 
1,568 



1,612 
1,630 
1,650 
1,670 



Mean Coeffidents for bones shorter than those shown ii 
6.41 I 7.44 I 7.00 t | 3^7 | 

Mean Coeffidents for bones longer than those shown ir 
4.98 I 7.00 I 6.49 | | 3.58 | 



MBASUBSMBNTS OP TEETH 
To express the proportionate size of the crowns of the premolara 
and molars to that of the skull in different races, Flower compared 
the distance from the front of the first premolar to the back of the 
last molar in situ, with the distance from the front of the foramen 
magnum to the naso-frontal sutiu« (baainiasal length), in the form of 
a "dental index." — 



Thus: 



Length of teeth x 100 
Basi-naeal length 



Dental index, 



and by this means he has divided the rarious races into microdonl 
(index 42 to 43, Europeans, I^yptians, etc.), meaodont (index 43 to 
44, Chinese, American Indians, N^roes, etc.), and macrodont (index 
44 and upwards, Australians, Melanesians, etc.).* 

' Flower {W. H.)— On the size of the teeth as a character of race. J. Anthrop. 
Inst. 1886, nv, 183-1S7. See also Cunningham (D. J.)— Textbook of Anatomy, 3d 
ed., 1909, 1029. 
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Individual Teeth. — Valid measurementB can be eecured only on teeth 
that are QOnnal aod unworn (or worn only bo that the dimensiona we 
want to measure are isot affected). 

Indeora: Mun measurements — ^The total length of the tooth, and 
the greatest breadth of the crown (at right an^es to the long axis of 
the tooth). Additional measurements are the muTimiim antero- 
posterior diameter of the crown (at its base), the minimum breadth of 
the crown (also at its base), and the height of the crown (in median 
line on the labial surface). 

Canines: Principal measurements — Total length, and height of 
crown (in median line, labial surface). A useful measurement is that 
of the total displacement of the tooth, in glycerine, oil or other liquid, 
in a graduated small jar or tube. 

Premolars and mt^ara: Essential measurement — Maximum he^t 
(with axis of the tooth vertical) ; length and breadth. The length and 
breadth measurements of these teeth are not as easy to make as might 
at first appear, which is particularly true of the anterior premolar in 
some of the lower forms of mammals. The most satisfactory rule is 
to measiire the length along the median antero-posterior axis of the 
tooth as it lies or lay in the jaw; and the breadth at right an^es to 
this axis. 

The above measuremente on individual teeth are of value both 
anthropologically and phylogenetically; but due to the care with which 
they must be taken and the time involved in getting the specimens, 
they should be reserved for special investigations. 

The teeth of man, even more than any of his other structures, call 
for careful comparative work on Primates and lower manuoals. 

Measubeubnts of Bbain 

Uniformity in brain measurements is equally as desirable as uni- 
formity in the measuremente of other parts of the body; but no at- 
tempt has yet been made at their international definition and r^;ula- 
tion. Each author so far has followed his own inclinations, with the 
result that outeide of weight but little comparison of the measuremente 
is possible. 

The br^n is not an easy organ to measure. Due to its softness, 
from the moment it is exposed it tends to sag down more or less 
according to the condition of the body and the temperature, and it 
may readily be deformed if not given the best of care in preservatioa. 
Yet measuremente that could be used for comparison both within and 
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beyond the human phylum are highly desirable, and every efCorfe 
Bhould be made in this direction by those favorably situated for such 



The most common and easiest of br^n measurements is the weight. 
The brun is weighed without the dura mcUer, immediately after extrac- 
tion. Should any excess of liquid be evident, allow 5 to 15 minutes 
for drainage. If the m^n component parts are to be we^hed separ- 
ately use care in severing. 

As to other measurements of the organ, in 1901* the author proposed 
a sensible scheme which he regards as the simplest, the most promis- 
ing and the only universally applicable system so far su^ested. It 
relates essentidly to the cerebrum, and consists of taking the maximum 
antero-posterior diameter of each hemisphere as a basis and a hori- 
zontal, to which all other measurements are referred as so many 
verticals. Under this sj^tem each part of the brain and each loca- 
tion may be readily expressed or shown in a percentage of the hori- 
zontal, which gives us valuable data for comparison. The choice of 
the points from which to draw the verticals depends on the object of 
the study, but the principal points will doubtless become standardized 
by use, as well as by future agreements. 

The method of procedure is simple. The apphance needed is a 
frame, the lower part of which consiste of an adjustable platform for 
the cerebrum or a hemisphere, while the upper part resembles the rod 
of the sliding compass. It is graduated, and along it shdes a needle 
which may be lowered or elevated as required. The observer ascer- 
tains with due care the frontal and the occipital poles, adjusts the 
platform of his frame so that the line connecting these points is hori- 
zontal, brings the frontal pole Ughtly into contact with the vertical 
part of the frame on the left (his zero), sees to it that the axis of the 
brain or hemisphere is parallel to the graduated rod above, marks on 
the hemisphere or hemispheres the points to which he wishes to 
measure and proceeds with the measurements. The up er part of the 
frame holding the needle is movable backwards and forwards so as to 
permit the bringing of the needle vertically over the different points 
from which the measurements are to be taken. 

In the above way each measurement is like a section of the hemis- 
phere and hence of its basic horizontal, and can readily be contrasted 
with the whole. We are comparii^; then antero-posterior segments of 
the bnun, rather than simple hnear dimensions. 

I An Eskimo Brain. Am. An&rop., N. S., lU, 464-fiOO; also 8° N. Y., 60 pp. 
10 
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The lateral and height measurements may, if desired be obtaioed 
similarly; and the length, breadth and height difuaeters may be supple- 
mented by such surface arcs as may be deemed of importance. 

The measurements may be taken on a fresh brain, but as there is 
always more or less sagging, it is preferable to take them on hardened 
apecimens, in which the relative proportions of the parts will, if the 
specimen has not been deformed, remain the same as they were in 
the fresh brain.* The best specimens however for measurement are 
brains hardened in situ by near-freezing (temporary), or by 5 to 10 
per cent formalin injections. 

In all cases it is important to ascertain the endocranial maximum 
length (on each aide), as well as the maximum breadth of the cranial 
cavity (lined by dura). These correspond to the measurements of the 
brain before extraction. 

Intebnaij Oboans 
No system of measurements has as yet been devised for the internal 



The weight is ascertained as a rule, and should further nkeasurements 
be desired they would naturally include where possible the greatest 
length, breadth and thickness, with the displacement (or capacity), 
of the oi|^. 

The study of the internal oi^ns is greatly hindered by patholt^cal 
alterations, notwithstanding which it is of considerable anthropological 
importance.* 

Plastbb Casts 

In demonstrations and museum exhibits, as well as in original 
investigations, an important part is played by good casts. Ad ideal 
collection in physical anthropology ought to include a representation 
in good facial and other casts of every important branch and group of 
humanity. As it is, there is no institution that possesses casts of the 
various racial divisions of even the Whites alone. Nor could there be 
made as yet in any institution with an anthropological section an 
exhibit of any one nation, illustrating physical and developmental 
types, and such groups as that of the most beautiful individuals, the 
greatest athletes, the most talented men and women in that nation. 
More has really been done in this respect on primitive peoples than on 

< For hardening br&ins see Hrdli6ka (A.) — Braina and Brain PKeervatives. Proe. 
V. S. Nat. Mil*., 1906, XXX, 245-3206, 27 fig. 

1 Compare Bean (R. B.)— Am. J. Phyt. Anthrop., 1919, II. 
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those more civilized; but there is eveiywhere an opportunity for much 
further endeavor. 

If an opportunity to make casta is limited, chooee only adulte of 
middle age; otherwise extend the work to all age groups. Very 
inteiestii^ series also are afforded by whole families. 

Casts are made from plaster of paris. Efficiency in making casts is 
best acquired under an instructor. The process of making a facial cast, 
given here for those who may have a chance to practice it, is as follows: 

Have the subject seated comfortably on a chair. See that the face 
preserves its most natural ezprcesion, the eyes beii^ open, and warn 
the subject against moving, swallowing, coughing, sneezing or spitting. 
The features and lips should not be tight or puckered or the mouth 
distorted; endeavor to have the subject think of somethii^ peaceful, 
agreeable. Fasten a wide, ample piece of cloth on the neck of the 
subject; it should be long enoi^ to cover bis feet to prevent soiling 
by plaster. Brush hair backward without pulling the skin and fasten 
by moderately tightly applied band about 2^ inches broad, leavii^ but 
little hair exposed over the forehead and temples. Work into this 
exposed hair, and also into the eyebrows mustache and beard, enough 
soap paste to prevent inclusion into plaster. Use commercial green 
soap, or boil ordinary soap with water until the liquid thickens. 
Introduce a little cotton into each ear. Oil lightly with camel hair 
brush whole face and neck using light paraffin oil or any other non- 
viscid oil; also oil the hair band. Care must be exercised that no 
excess of the oil is left anywhere and that nothing enters the eye. 
This finishes the preparation. No nasal tubes. 

The next step consists in mixing the plaster. Only the best dental 
or alabaster plaster should be used. Fill small basin with luke- 
warm or at least not too cold water, and add a pinch of common salt 
for quicker settii^ (if needed). Sift plaster on top of water by hand, 
without mixing, until moment when plaster stops sinking — the exact 
stage is learned from practice. Mix then without churning, with 
conmion spoon gather surface bubbles and dirt, and the liquid of 
cream consistency is ready for use. 

The first layers of plaster are appUed to the forehead, about the eyes 
and over the upper part of the face with the help of a little spoon 
or a spatula. The excess of the plaster flows down over the face and 
on to the apron, or the plaster basin which is held underneath. 

The upper part of the face being covered, advance to ears and lower 
part of face. Fill one ear only, but carry plaster around far enough 
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to ahow fully location of other ear. If plaster begins to thicken, 
strengthen what is already on without employing the sli^test pressure, 
and make or have made rapidly a new supply, shghtly thicker than 
the first. Then with the help of spatula or spoon and still avoiding 
pressure cover whole face. 

While cast is drying add gently more about eyelids, taking again 
care to use no pressure and especially not to get any plaster into 
subject's eye where it would cause bumii^. Add also, if necessary, 
more plaster about noetrils. On the ear that is covered carry plaster a 
little over convex border. 

Strengthen cast over forehead and median line of face; thickness of 
cast should range from about one-eighth to one-quarter of an inch. 

When through with apphcation of plaster, post yourself behind 
subject and gently support his head until cast is sufficiently hard. 
During hardening plaster will generate warmth, but this never becomes 
too inconvenient or dangerous. 

Proper hardness of cast is learned through experience; it can be 
ascertained by tapping it with a fii^r or some harder object. 

Removal may begin before hardenii^ is complete at the hair ribbon, 
which is slowly drawn backward. Then proceed all along the edge of 
the cast and press skin back from it. Free helix of covered ear and 
draw ear backward. All this can be begun quite early to occupy 
subject's attention and satisfy him and it may be curied on so slowly 
that the plaster has ample time to harden. To take cast off, lay left 
hand on its top, grasp with the right its chin part, manipulate slowly 
and carefully up and down, and push and pull downward and forward 
until it slips off. 

There is occasionally some difficulty on account of the beard or very 
large nudars; or the subject may have tried to swallow or cough or 
has moved so that a part of the cast is cracked or imperfect; or a 
portion of the cast may be broken off through haste or maladroitnesa 
in removing it. All that can be advised in such contingencies is 
patient manipulation, or careful repair by fitting the separated parts 
and adding plaster to the outside of cast. 

The finished cast is allowed to dry thoroughly, after which it is 
ready for packii^. Mark on surface with sharp point whatever data 
are essential to go with cast. Pack carefully and tightly. 

In this manner, after due preliminary practice, from eight to ten first 
class facial casts can be made in a day. To take a cast of the whole 
head is difficult and has no advantage. With a good facial cast. 



yGoogIc 



ANTHKOPOMBTRT 149 

photographs and measurements, the head can be modelled almost to 
perfection. 

Casts of the body should never be undertaken except by one well 
practised in the art, for the operation is not without danger to the 
subject. Casts of the lower port of the trunk and the limbs need 
experienced hands. The skin must in all instances be well oiled and 
the part to be cast must not be deformed by wrong positioa or pressure. 
A provision for the removal of the cast in sections is a necessity and 
is usually done by including in the first layer of plaster, along the line 
of intended separation, a linen thread and by cutting the cast with 
this aa it be^ns to harden. The preparation of the plaater and other 
details are practically the same as in facial casting. 

In packii^ casts, pad well and tightly with very dry hay or other 
suitable substance, and use only smaller boxes or barrels. In especially 
important cases, and where the caste are to be transported a great 
distance, individual little boxes for each cast, a number of which is 
then packed in a la^;er case, are of great advantage. 

ANTHROPOMETRIC INDICES. 

Under the term ' index ' in anthropometry is understood the percental 
relation of two measuremente. It is habitual to use the smaller 
measurement as the dividend and the larger as the divisor, so that 
the index is uisually less than 100. 

The index is the simplest expKesion of the geometric relation of two 
dimensions and as such is of much utility for the prompt conveyance 
of a notion as to the shape or relative size of parts. The index in 
general is also more permanent than the absolute dimensions of the 
parts, and therefore more valuable for group comparisons. 

Due to their usefulness and stability, the indices in anthropometry 
have almost from the beginning assumed a great favor as well as 
importance. For the same reasons also they have become greatly 
multiplied, and their value — particularly that of the cephalic index — 
has been sometimes overrated. No index, it is plain, can have more 
stability than the physiolt^cal and mechanical conditions that control 
the relation of the parte concerned ; and as these conditions are not 
immutable, so the indices are subject to change. 

As in a large majority of cases the correlation of measuremente is 
self-evident, there is a general agreement among workers as to the 
constituente of the indices; but in the course of time there have 
developed considerable differences of opinion as to the grouping of the 
indices and in the nomenclature of the resulting divisions. 
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In the examiDatioD of any lai^ group of people it will be found that 
each given index will show a rather extended range of variation. A 
certain part of this range will embnu^ the normal average, together 
with the normal oecillstions of the index for the anthropologically 
purest part of that particular group; but as few iai^r ethnic groups 
to-day are free from admixture, it may safely be expected that a 
certain proportion of the indices obtained on the group will express 
aberrationfi. Such aberrations may be detected by a proper seriation 
and mapping out of the indices. But we are assisted in expressing 
them, as in expressing the differences in the indices of separate ethnic 
and even biologic groups, by definite BubdivisionB or classifications 
of the indices. That is why this subject has received so much atten- 
tion. 

But Buch classifications, to be of real value, should self-evidently 
be as little arbitrary as possible, and have the closest attainable relation 
to natural groupings. 

These facts were well recognized from the start in anthropology, 
and earnest efforts were made to arrive at the most logical classifica- 
tions. For guidance there were on the one hand the principal natural 
subdivisions or rftces of man, and on the other an aujgmenting and 
comprehensive supply of measurements. It could readily be seen that 
a classification of any index which would not harmonise with the 
distribution of the index in at least the principal groups of mankind 
would not be of any great utility. But it was also soon recognized 
that even the principal races of man were not in all respects far 
enough distant to give alone a sound basis for classification. It was 
then that recourse was had to mathematical procedure. By taking all 
the available indices on man regardless of racial subdivisions, ranges 
of indices could be obtained which applied to the human family as a 
whole; and these ranges gave certain averages as well as minima 
and mft T p' mft which could serve as bases of mathematical classification. 
From an insufficiency of data however and from other causes, there 
arose numerous individual differences of views among working anthro- 
pologists as to exactly where to establish the boundaries of the sub- 
divisions of the various indices, and also as to the best terms for the 
different subdivisions, which gave rise to a considerable confusion. 

To-day anthropology has deased to r^ard the grouping and naming 
of the indices in the somewhat fetishistic light in which it looked upon 
them before. The arithmetic and graphic presentation of the dis- 
tribution of each index has become the essential procedure in all 
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aQthropometric work, and divisions with termB, which in the nature 
of thir^ must aiwaye retaiu something of the arbitrary, are now 
employed more for convenience than of necessity. Stili, the classi- 
fication of the various indices and its tenninology are useful, and 
some day will doubtless become subject to proper international agree- 
ments. 

In these pages no attempt will be made to treat the subject of anthro- 
pometric indices historically, or to give their different classifications. 
For these the student is referred to Broca's IngtmcHona, Topioard's 
EUmerUs d'Anihropologie ginirale,^ Martin's Lekrbuch, and similar 
publications in other languages. What will here be given with few 
exceptions are the m(»t widely accepted and most frequently used 
indices, together with beet known nomenclatures. 

There is no limit to other Intimate indices, as there is none to 
possible measurement; and any index, as any measurement, may 
assume more or less of anthropological value if obtained on sufficiently 
large series and groups of individuals or specimens. 



HEAD AND SKULL. 

„-.,„- Dolichocephal; up to 74.9 

CephaUc {and Cranial) Index— =-~^—MeBoeeplialy 76-79.9 

Brachycephaly 80 and above. 

(On the akull the index is approximately 2 pointe lower than that on the head.)* 



XlOO - 
Mean of L + E 



Mean Height Index (Cephalic and Cranial) — 
Height— Length Index— 5-^-^5? _(of limited uae). 



Height-Breadth Index— 5.^12? _(of limited uee), 



Cephalic (or Oanial) Module- 



L + B + H' 



' Which is particulariy rich in historic notee, p. 364 el uq. 

■ Bee on this pomt Topinard'e SUmmls etc., 373; alao Duckworth (W. L. H.) — 
J. Anat., Lond., 1917, LI, 167-179. 

■Hdght, on head, from line connecting floor of auditory meatus to bregma; 
on skull, baaion-biegma. Not directly comparable. 
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FacuJ Index (on Head) — -r r — r^ r r^ ■■-- ■ ■ ■■ - 

Diameter buygomatio "n^^mniTi 



FMdftl Index, Total (on Skull)— 



_ Menton-^uMJon height X 100 
Diameter bijiygomatic minrim'iTn 



FwBal Index, Upper (on Skull)- 



Alveolar pt.-^>aMonhei^t Xp.00 
Diameter biiygomatic mfTiTnum 



Fftdal Angle — Angle between baaion-alTeolar point and alTOolar point-iiuion lines. 

Alveolar Angle — Angle between basion-tdveoliir point and alveolar pcdntrsubnasal 
point lines. 

^■■■■,.-..- M«.hd8ht.f.ri.il.X100 Mi™""™ »P'»82.9 

Orbital Index S~r^ — ^-r Meaoseme . 



MeanBresdth Megaseme 89 and above. 

„ ,„ Lepterhinio up to 69.9 

Naecd Index: (on Head)— 'V"" — Meaorhinic 70-84.9 

Flatyrhinio SSandabove. 

„ _^ Lept<rfiinio upto47.9 

Naaal Index: (on SkuD)- £- ^f ! J" — Meaortunic 48-52.9 

Platyiiunjc 63 and tbon. 

Ear Index: (onHead)— ^ ^^"^ 

J, .f^ Dolichouranic bcJow 110 

Palatallnder— =^^i!!i'— Meeuranic 110-115 

Brschyuranic above 118. 

r» ill _.!.. w ./u. Microdont up t« 41.9 

D.nUarf^-J""' '<^;'<'.°°-M«rfi»t ...Ml 

B«i««<u»ioadi«,«« Kn,A^, rf«m,44. 



Sitting H«9^t Index- 



BODY. 
H8X100 
Stature 



HeighUWeight Inde.- ^y^^"T!f 
^^ ^^ Stature in centunetera 



Cbnt Index- 



Diam. antero-poaterior (mean) at nipple hai^t X 100* 
Diam. lateral (mean) at same level 



1. 1 - oi ij„ T J Maximum external breadth of pelvis X 100* 

Fuvis— «iouIder Index — — — ij — . : ; , . — rr-*- 

Breadth of shoulders 

I Distance in «itu between moat anterior point on Ist jn^mdar and moot posterior 
point on normal 3td molar. 

■ In female at the upper level of the 4th chondrostemal articulation. 
* Between outer lips of iliac crests. 
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H«>dlnder-B^ FootIn<i«-»>^ 

SKELETAL PASTS. 
Pelvis: Total Index- 
Pelvic or Brim Index — 

QiMt«rttnii«vene breadth of Uu) strut py^^^^^ belowM. 

a. BXlOO Ddicbrfiietio up to 100 

Hacrum- — j; PUtyhieiio above 100 



Mean max. ha^t of oeea innom. X 100 
Greatest exteroal breadth of pdvia* 



Bmchykerkik less than 75 

B»li>Hu.»^M»- -— .■.-,"■— —r - M-titorka 75^0 

Dohobokeridk abore 80. 



Max.LofradhMX 100 
Max. L of humerus 



— g.. — ,., L of tjlria (lew spine) XlOO Brachyonemic leesthanSS 

Tibio-Femoral Index- Bicondylar L^ femur DoUchoonemio . . .83 and orer. 



Humero-Femoral Indez- 
Inlermembrae 



Max.Lofhmnerus X 100 
Bicondylar L of femur 
L of radius + L of humerus X 100 
Standard L of tibia + BicondyUr L of femur 



PiBtirhnu>K' T .1 Diametcrminorof shaft of humeruB at middle XlOO 
i-iaQTbracittc inaox— Diameter majw 

Diameter minimum of shaft of tiUa at middle X 100 
FUtjronaemic Index Diam. maximum 

_, . , J Diam. minimum at upper flattening of femur X 100 
Flatymesie Index f^r L" , ::z:^ ' :^.,\z : 

, , , , . B, glenoid point to spine point X 100 
Scapular Index (new) L, glenoid poinV to inferior angle 

A . ■. 1 m.< B, m-of outer border of glenoid foeea to spine point X 100 

Scwular Index: Total— =— ; =~, ^-j—, — r— 

L, from supenoi to mfenor angle 



Infraaiunoflua Index- 



BX 100 

L, from spine point to inferior angle 



StmilMB, OT.ili.lBrf body XlOO 

Total L with manubrium but without xiphoid 

For other indices see text under the individual bones. 

■ For definition of nuMuremente see text. 
* Between outer lipe of iUac cnsta. 
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INDEX TABLES. 
To lighten the exacting and tedious work of calculating the indices, 
we now have a number of printed "Tables." The best of these are 
those of Carl M. FUrst (Index-TabeUen; 4°, Jena, 190Z); but even 
these are not sufficient for all occasions and much work has to be 
done by each student himself. When a large number of indices are 
to be calculated for which no ready-made tables can be found, it 
pays to make such tables. 
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INDEX 



Abbrerutions, of obaervation tcrma. . 



Age: grouiriiig by 43 

eetimation of, in life 43; 44 

eetimation of, on ekeletftl mftterial 96 

Agreementa: of Monaco iO 

of Genera lOj 2S 

AlTeoUr Arch 17; 18 

upper, measumnents of 112 

Alveolar Point 106 

Ankle 28 

Anthropometer 53 

Anthropometric analysifl 36; 37 

Anthropometric Comnuaeions, of Momow 12 

Anthropometry: Anthropological system of 8 

Criminal 8 

definition 7 

diversity 7 



field wOTk 49 

French school 9; 13 

German school 9 

inart 8 

Industrial S 

in Qrmnasia 8 

instiuctiona in 34 

Medical 8 

Military 8 

on the Eving 62 

precision in 34 

[wepaiation for 37 

procedure 38 

simplicity in 34; 36 

state of, in T7. 8 S2 

AsterioD 106 

Astragalus, roeaauremeots and observations 138 

Auditory canal 27 

B 

Beard 85 

Blanks: anthropometric 40 

examples of 63; 66 

ry 104 

166 
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Blanks: for the living 63 

osteometni: 120 et *eq. 



Boaee: deform&Uom in 102 

fonns, causes of 126 

long 121 

normal 101 

obserraUtms on 120; 129 



typical sh^»ee ot 120 

Boue, for field wMk 60 

Biain, measuiementa of 144 

BreMta 87 

C 

Calcaneus, measuraments and oboerrations 137 

Cslipen: large sUding 67 

■lilting 57 

spreading S5 

Cameras 60 

Capacity of skull 19 

methods of measuring 107 

Cast making 4S; 146 

Chest, measurements of 76 

Chin 27; 86 

Circumference: of arm 30 

of foot 31 

of f(»earm 30 

of hand 30 

ofl^ 80 

of nock 30 

ofBkun 19 

of thi|^ 30 

of thorax 30 

of waist 30 

OaTiclea 132 

CoUigiuHi (R.) 9 

Companions 60 

Compass: Uig« aUding 67 

sliding 67 

spreading 66 

Craniometria Commission, of Moscow 12 

Craniometiy 14; 89 

(See Skull, messuremente of) 

0«ts, occipital 93 

Crinion 72 

Cuboid, measurements and obserrationa 139 

Cuneiform, Intwnal: measurements aod obaemtioDS 140 
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Dwsiyon 105 

Data, anthropometric: treatment at 36 

Defonnations: artificial 47 

cranial 46; 47; lOl 

of bones 102 

pathological 47 

poBthumouB 47; 101 

Defortnhiee « 

Diametere: antero-poeterior of tiioraz 29 

bi-acromial 28 

bi-condylai of femur 80 

bi-condylar of humeruB 30 

bi-criBt»l 29 

bi-humeial 20 

bi-maUeolar 30 



bi-eirfnal i":.. 29 

bi-B^loM 80 

bi-troohanteric 29 

conjugate of pelvie 29 

transverse of thonOt 29 

Dynamometw 68 

E 

Ear, meaBurementa of 24; 7S 

Ears 87 

Elbow 28 



EyebrowB 

Eyee 

color of.. 



Face, measurementa <tf 72 

in the living 21; 22 

Face, breadth 78 

bigonial diametw 73 

height to crinlon 78 

length 72 

Facial indut 16 

Femtwal indices 128 

Femur, measuiementa and obaervations 128 

types of 122 

Fibula, measurements and observationB 130 

types of 122 

Keld woA, boxes ftor 60 

supplies IS 
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168 INDEX 

Rdd woik, tmuportation 49 

Finger, middle 28 

FingttB 87 

Foot, bones, meMutements and oboervfttions 141 

motsuiements of 31; 79 

Fonmen lacerum medium 116 

Foramen mugntim 18 

Forehead 86 

Frankfort agreement 9; 18 

G 

General considerationa 34 

Geneva, International agreement on andinqKimetry 25 

Glabella 106 

Gnathion 105 

Gonion 106 

Grouping, infltructiona in 43 

H 

Hair 59 

cbaracterisUcfl of 84 

color of 84 

Hand, bonea, meaaurementa aikd oboervationa 140 

meaauranents of 80; 77 

Heftd, measurements of 21; 68 

breadth 89 

diameter frontal minimiitn 73 

. hei^t 70 

'length 68 

hei^t of forehead 73 

Height, Btemal 80 

to Uie shoulder 67 

to the Bujwast^iud notch 06 

total 27 

Heredity, in bone forma 125 

Humero-femoral index 128 

HumeniB, meaaureonenta and obewrations 126 

types of 124 



Ideatification, of skeletal remains and parte 100 

Indices, anthropometric IW 

Inion 106 

Innominate index ■• 135 

Instruments: anthropometer 63 

anthn^KHnetric 34 

attention to 38; 39 

bench .,..,. ..........,,,......, 64 

d'£paieseur 14; 66 
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INDEX 159 

loatrumeDtA: compaae gliaaite 14; S7 

cnimometiic lOS 

dynamometer 68 



horiiontal plane 54 

large aliding compass 67 

metric tape 14 

ostoometric 118 

plane, anthropometaic 62; 63 

plumb and level 65 

scalee 68 

Btandaid block 58 

etandaid meter 58 

atandaids for colors 59 



International agreements . . . 
of Franldurt.. 



Knee. . 



f ■ ft.Tw^mff.Aa , 



on Uie living. . 
Leg, meaaurements of 



Lips 86 

Lower jaw: angles of 86 

meanirementa of Ifl; 20; 21; 112 

sexual differences in fl3 

deeoiiptive terms 116 

M 

Malara 86 

descriptive terms 115 

Mandibular angle 21; 86 

Manouvrier, tables of, for reoonetmction <tf stature 1^; 143 

MsstoidB 113 

sexual differences of ft3 

MaziUo-alveolar index 18 

Maximum occipital p<rint 106 

Measurements, range of 8 

optional 13 

order of procedure 82 

selection of 60 

Menton 106 
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Metatuwls, roeuunments and dba^rvatunis 141 

Meter Btand&rd 68 

Mixed bloods 44; 46 

identification <rf 46 

Miztuns, mcia] 44; 4fi 

recognition of 45 

Monaco, International agreement on antluopometry 10 

Moscow, attempts at, (or unification of anthropometric metboda 9; 12 

Mouth, meaaurements o! 23; 7S 



Nasal ^lerturc, lower bofdeia of, deaeiiptiTe tenni 116 

bridge 86 

septum 88 

spine, deacriptive teems lU 

Naaion 72; lOtt 

depreeeion in the living SO 

Neck 8S 

Nipplee 27 

Normality of ^ull or bones 101 

Nose, bridge 86 

breadth 74 

length 74 

measurements of, in the fiving 22 

on the skuO 16; 17; 111 

descriptiTe terms 116 



Obdion 106 

(^werrations, abbreviatioDS of terms 82 

grading of 83 

physiological 87 

Occipital creeta, descriptive i^ms 116 

Occiput, descriptive terms 116 

Opbiyon 106 

(^isthion 106 

(hbits, descriptive terms 116 

Orbits, measurements of 17; 112 

Oe calds, measurements and obswvations 137 

Osteometry 117 



Pabte 17; 18 



descriptive terms 

sexual differences in . . . 
Vtipebni fissure, measuremen 
Parentage, detennination of. . 
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Ffttholog]r, in anthropometn' 46 

Patella, measurements and obserrations 136 

Pelvic indices 136 

Pelvis, meBBurementa and obMrvatkins 13S 

measuremente of 28 

eexual difFerencM in M 

Petrous parts, descriptive terms 116 

Photography 4S; M; 60 

niysiologiea] observations 87 

Place, choice of, for examination 41 

Plane, anthropometric -- .62; 63 

horiiontal 64 

Platycnaemy, index of 129 

Katymery, index of 128 

Phimb and level 66 



Prognathism 86 

descriptive l«rme 116 

Proethion 106 

Pterion 106 

dcMriptive terms 116 

Pubes 27 

Pulse 87 



Rachitis 46 

Radio-hununJ index 137 

Radius, measurements and observations 127 

types of 124 

Reooring, mode of 82 

principles of 40 

Respiration .Y- 87 

Ribs, obserrations oa 133 



Sacral index 136 

Sacrum, measurements and observatioiu 134 

Sagittal region, of skull, descTiptive terms 116 

Scaphoid bone, measurements and observations 138 

Scapula, indices of 130 



types of 126 

Selection of meaaurements 103 

SeniHtjr, marics of 99 

Sex, determination <rf, from skulls and bones 91 

SittJng hei{^t, measurements of 28 

Skeletal remains, identification of 100 

Skin, color of S9; 82 
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Skull, defonnations of IJO 

base of, Bezual differeoceB in 94 

)f 89; 102 

baae Ill 

baaio-alTeoIar diameUx 16 

bi-mostoideal breadth 16 

bi-sygomaUc breadth 16 

breadth U; 107 

capacity 19; 107 

circumfeieiioe 19; 112 

face Ill 

facial measuranoita 16; 18 

fronts breadth 16 

height 16; 107 

lentfJi 14; 107 

length, iniao 14 

miniirnim frontal diametw 107 



vault, arcs trf 18; 19 

methoda <rf measurement 106 

normality of 101 

obeorations on '. 113 

blanks for 114 

phj^ognomy of 93 

preparation of 91 



sutures of, obUteration 97; 98 

weighing 68 

Span 28; 67 

Spine, anterior superior Uiao 28 

vertdiral, observations oa 133 

Standaida, for testing of instruments 68 

fw color of skin 69 

f<tt color of eyes and hair 59 

Stature 66 

definition of 27 

estimation of, from parts of skeleton 141 

reconstruction of, bota long bones 31 

StqAanion 106 

Sternum, measurements and observations 131 



Styloids, descriptive term 116 

Subjects, grouping of 42 



sdection of 42 

Subnasal points 106 



yGoogIc 
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Suborbital fossae 11« 

Supra-oibital ridgea 86; 92; 113 

Supm-stemal notch 27 

Sutures, descriptive term 115 

obliteration of 08 

Sympt^siB of lower jaw 20 

T 

Tapes 68 

Teeth, descriptive term 116 

conditioD of 88 

eruption of 97 

meosurem^ts 143 

sexual diSerencee in 93 

wear of 88 

Temperature 87 

Temporal crests, descriptiye term 11^ 

Tempero-parietal r^ion, descriptive term 116 

Tibia, femoral index 129 

measuremeDts and observations 129 

types of 122 

Toes 87 

Trochanter, great 28 

Trunk, measurements of - 7* 

U 

Ulna, measurements and observations 127 

types of 124 

V 

Vault, thicknMs of 94 

Vertex 106 

W 

Weight 88 

Wrist 28 

Z 

Zygomae, descriptive term 116 

sexuf^ diSerenccs (rf 93 
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